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Society faces significant challenges caring for people with urgent mental health 
needs. General hospitals are well equipped for dealing with medical emergencies, 
but much less skilled in managing mental health problems. Ambulance and policing 
staff frequently encounter such individuals, with transport to Emergency Department 
often the only care pathway.  
In the UK, no evidence existed on general hospital patterns prior to suicide, or on 
outcomes for pre-hospital mental health emergencies. This thesis contains five 
papers, consisting of four research studies and one protocol. Three papers report 
innovative quantitative approaches using linked datasets.  
Using 30 years of Scottish hospital data, I showed that 10,907 people who died by 
suicide with hospital records were 3.1 times more frequently last discharged from 
general, not psychiatric hospital; 24% within three months of last discharge, of whom 
58% were from general hospital.  
Using national deaths registrations, I reported that cohorts of men born around 
1965-70 had been at greater vulnerability to suicide in the 1990s, with stark 
differences in suicide rates between Scotland, and England & Wales.  
Analyses of data on unscheduled care revealed that within one year of paramedic 
attendances for 6,802 people with ‘psychiatric emergency’, 297 had died, 35% of 
whom were deaths by suicide. Paramedics were in contact with 8% of people in the 
year before they died by suicide. 
Police officers encountering people with mental health concerns have no formal 
means of vulnerability assessment to support triaging. A review of the evidence 
found no consensus definition for vulnerability or means of assessing vulnerability, 
a lack of congruence in terminology across policing and health, and a likely barrier 
to accessing services. Finally, a protocol was published outlining methods for an 
analysis of childhood adversity as seen in national hospital datasets. 
This thesis provides evidence to support redesign of more integrated services, 
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1.1 Rationale for PhD 
1.1.1 Summary narrative 
 
Every death by suicide is a tragedy that can have a massive impact on families 
and communities (1). It is the leading cause of death for young people aged 
15-24 in Scotland (2), and knowing which people are at higher risk may help 
us understand who to help most in future before they take their own lives.  
 
This thesis uses information recorded about people in three main ways. Firstly, 
information on those who have died by suicide; secondly, the contacts people 
in ‘psychological distress’ have with health and emergency services; and 
thirdly, whether information recorded along people’s lifespan could be used to 
better inform suicide prevention and care pathway strategies earlier in the lives 
of those at greater risk. In this thesis I refer to ‘psychological distress’ as an 
umbrella term for ‘cries for help’, mental health or social distress, vulnerability, 
psychiatric emergencies, and short term crises. 
 
In Scotland, people who are experiencing symptoms related to mental health 
or distress can attend their GP during office hours for support, dial ‘NHS 24’ 
(111 out of hours service) or ‘999’ in an emergency (3). Other NHS support 
services may be directly accessed, such as ‘Breathing Space’ or ‘Campaign 
Against Living Miserably (CALM), both confidential phonelines (3). GPs may 
sign-post to self-help; prescribe antidepressant medication; provide referrals 
to Community Mental Health Teams (CMHT) to access additional support with 
talking therapies with a community psychiatric nurse or psychologist, or to 
psychiatry for out-patient or in-patient care (3).  
 
Voluntary organisations such as The Samaritans are available with dedicated 
helplines that individuals may contact in times of distress and chat through 
difficult feelings at any time (4). However, at times, accessing support and care 
can be problematic, especially if out of hours, and people in need of help 
sometimes may attend Emergency Departments, or phone the Scottish 
Ambulance Service, or Police Scotland. Understanding what happens to 
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people after they have contacted the emergency services is important to know 
so that services can improve how they support people in future.  
 
The aim of this thesis was to conduct research in suicide and suicidal 
behaviour using innovative techniques in analysing linked datasets. This was 
to be applied to National Records of Scotland deaths data, NHS general and 
psychiatric hospital data, Scottish Ambulance Service data, and Police 
Scotland data. There is not one giant, connected database for all these data, 
and therefore doing separate studies of what happens to people in contact with 
services was necessary. Training on methods in statistics and expertise in 
using these data were formally studied as part of this PhD in order to fulfil the 
aims.  
 
Most of these datasets were accessible and available for use, admittedly with 
considerable effort in obtaining funding and gaining approvals in order to do 
so. It transpired during the course of studies that although Police Scotland 
leads were keen to collaborate and for their data to be used, that this was not 
yet possible, and that even if the data could be used, more work was needed 
to be done first to understand what Police Scotland meant by people with 
‘vulnerability’. ‘Vulnerability’ is the term used to describe people with suicidal 
behaviour, but also includes many other categories such as those who are 
victims of crime, who have dementia, or have disabilities, among many other 
reasons (5,6). In effect, ‘vulnerability’ is policing terminology that incorporates 
members of the public with symptoms of distress, or with mental health 
symptoms, or it may also encompass a much wider definition, such that ‘any 
one of us can be vulnerable, given sufficient context, setting and life 
experiences’ (7). With such a wide range of needs of different people, Police 
Scotland had an indicated need for guidance with the assessment of 
‘vulnerability’, so that faster, more appropriate, responses could be made to 
those with the most need. Therefore, instead of taking forwards a Police 
Scotland data project as part of this PhD, a scoping review of evidence for the 
‘assessment of vulnerability’ was done. 
 
This thesis contains five published papers, consisting of four research studies 
and one research protocol. Two of these papers consider factors derived from 
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data associated with deaths by suicide, one uses Scottish Ambulance Service 
and unscheduled care data for ‘psychiatric emergencies’, and one considers 
the Police Scotland concept of ‘vulnerability’ and how that can be assessed. 
Finally, I include a published study protocol with detailed methodology for 
considering lifespan events from birth, through childhood adversity and mental 
health symptoms prior to suicide in young adults. 
 
The five papers (with DOIs) presented are as follows:  
 
1.1.1.1 Paper 1: For the first time in the UK, I applied an innovative data 
science method to summarise 30 years of information in Scottish NHS 
general and psychiatric hospital records of 16,411 people who died by 
suicide (8). The aim of this study was to identify patterns of hospital 
contact for people taking their own lives, finding that 3.1 times as many 
people died after last discharge from general hospital, not psychiatric 
hospital; that 24% of deaths occurred within three months of last 
discharge, more than half (58%) after last discharge from general 
hospital. I led this study as first author in collaboration with a team, and 
this paper has since been used to inform a National Institute of Health 
and Care Excellence (NICE) briefing paper for suicide prevention.  
Paper 1: Dougall et al https://doi.org/10.1192/bjp.bp.112.122374 
 
1.1.1.2 Paper 2: In this study, I used 65 years of National Records of Scotland 
(NRS) vital events deaths data spanning 1950-2014 (9). I investigated 
whether suicide is more a consequence of age, years of birth, or years 
of death. I compared my findings for Scotland with previously 
published findings by Professor David Gunnell and colleagues for 
England & Wales. In this study, I concluded that there was a group of 
men (cohort) born around 1965-1970 who died in statistically 
significantly higher numbers in Scotland between 1995-2004, 
compared with those born around 1960. This suggested some cohorts 
of men were potentially more vulnerable to suicide, and helped explain 
the high numbers of deaths seen for younger men in the 1990s. This 
compared with findings for England & Wales, although to a lesser 
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extent. I led this study as first author in collaboration with Dr Cameron 
Stark and team.  
Paper 2: Dougall et al https://doi.org/10.1186/s12889-017-4956-6 
 
1.1.1.3 Paper 3: For the first time in Scotland, NHS data on emergency care, 
the ‘Unscheduled Care Dataset’ was explored to look at what 
happened to people who were attended by paramedics from the 
Scottish Ambulance Service, and considered a ‘psychiatric 
emergency’ (10). This study found that within one year, 6,802 people 
were attended to on 9,014 occasions for self-harm or mental health 
reasons, 11% of all ambulance calls. The most frequent pathway with 
51% of calls was transfer to, and discharge from, Emergency 
Departments. Within the following year after contact, 4% had died, 97 
of these as suicide. In the same year 746 deaths by suicide were 
recorded for Scotland, suggesting the ambulance service were in 
contact with 13% of people prior to death; there are unique 
opportunities for suicide prevention strategies with alternative care 
pathways for people attended to by the ambulance service. In this 
study, I led on the data science (see chapter five), and collaborated 
with Dr Eddie Duncan (Principal Investigator) and team. 
Paper 3: Duncan et al https://doi.org/10.1186/s13049-019-0611-9 
 
1.1.1.4 Paper 4: I undertook a series of stakeholder interviews with Police 
Scotland, and all were keen to share data. I set out to replicate the 
ambulance service study above but in a policing context. Police 
Scotland colleagues reported that 80% of calls were not crime-related, 
and there was limited evidence to suggest many were calls from 
people in ‘psychological distress’ (11). As mentioned above, the reality 
of accessing usable data was to prove too challenging. All agencies 
have their own terminology and Police Scotland described people in 
‘psychological distress’ as having ‘vulnerability’. Through partnership 
working at a national event that I co-led, the key priority identified was 
the ‘assessment of vulnerability’ (7). I worked with colleagues in 
undertaking a scoping review of what was known about the 
assessment of ‘vulnerability’ in policing from a health perspective (12). 
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This review was the first in the world to report on this topic, finding that 
vulnerability is (broadly speaking) place-based from a policing 
perspective, and person-based from a public health perspective. I 
worked within a team for this study, and I brought topic expertise as 
well as methodological expertise in literature and scoping reviews.  
Paper 4: Enang et al https://doi.org/10.1186/s40352-019-0083-z 
 
1.1.1.5 Paper 5: My final paper returns to the Scottish NHS hospital and NRS 
deaths data. In identifying from people’s lifespan data what commonly 
happens to people, given certain patterns of healthcare contacts, then 
there may be opportunities to intervene with alternative care pathways 
earlier in the lives of people. In this paper, I present a published 
protocol and methodology on identifying records for childhood 
adversity in the lives of people who later died by suicide (13). This 
paper improved on methods used in the first study above, this time 
looking to see what happened in a ‘control’ group matched to the group 
who took their own lives. It also provides methods for assessing the 
mental health and suicidal behaviour later in adolescence and young 
adulthood, as recorded in their NHS data. I led this study and obtained 
the funding as Principal Investigator in collaboration with a team. 
Paper 5: Dougall et al https://doi.org/10.23889/ijpds.v5i1.1338 
 
1.1.2 Thesis structure  
 
The thesis structure consists of eight chapters, covering three topics linked to 
five research papers. The remainder of this first chapter provides an overview 
and contextual information on the two main topics of interest, suicide and 
psychological distress. The second chapter focuses on the methods topic, and 
provides an overview and context on methodological approaches and issues 
in using large linked datasets. Chapters three through seven contain each of 
the five study papers, with a short discussion and reflection, including any 
impact, of each study.  
 
The final chapter, chapter eight, draws on information from each of the studies, 
and I reflect on the drivers that informed how I could generate impact, 
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culminating in an event, which I co-led, the ‘National Summit on Mental Health, 
Distress and Emergency Departments’. At this event, I presented the main 
findings of this PhD, along with other key experts from each service and the 
relevant Scottish Government directorates. A consensus statement of the 
National Summit findings and recommendations was drafted and published for 
use, and is included and discussed in this chapter, along with final comments 
on future recommendations for research.  
 
Next, I introduce the two main topics of suicide and psychological distress, 
which form the basis of the rest of chapter one.  
 
1.2 PhD key themes and brief bio 
Before commencing this PhD I was an experienced mental health researcher and 
statistician, (MSc Applied Statistics), and latterly Associate Professor at Edinburgh 
Napier University. In this PhD, I have learned and applied expertise in data science 
as a key methodological approach, and applied this to two broad topics. These two 
topics are firstly, factors related to deaths by suicide (and what can we learn from 
routinely available data), and secondly, the outcomes and responses to 
psychological distress, as attended to by our emergency services.  
In each of the following sections, 1.3 and 1.4, I introduce and provide definitions, 
an overview and context for each of the two topics, drawing on academic and policy 
literature to set out key issues and debates. In section 1.5, I consider the role of 
whole system thinking, drawing on the two main topics, and argue for cross-
disciplinary work in ‘public mental health data innovation’. The themed discussions 
have been based around narrative reviews of the available literature. Although 
extensive reference to policy documents and the evidence base have been made, 
this was not intended to be a systematic literature search of all available evidence. 
Where possible, reference has been made to key policy directives or guidelines 
made by national and international not-for-profit and non-partisan organisations, 
e.g. the World Health Organisation (WHO), or the National Institute for Health and 
Care Excellence (NICE) (14,15). Supporting evidence for themed discussions 
were mostly based on peer-reviewed indexed academic publications accessed 
primarily via ‘Web of Science’ (16). Bibliographic software (Zotero 5.0.94) was 
used to compile, organise and cite relevant literature (17). The limitations of this 
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approach are two-fold. Firstly, a non-systematic literature search has the pitfall of 
not capturing absolutely all relevant literature, and secondly the literature has not 
been formally critically appraised for quality. 
 
1.3 Topic 1: Suicide 
 
1.3.1 Global perspectives 
Suicide is a global public health issue with the World Health Organisation citing 
almost 800,000 deaths every year at a corresponding mortality rate of 10.6 per 
100,000 (18), accounting for 1.4% of all deaths (19). The corresponding figures 
by global region is highest for Europe at 150,000 deaths, equating to 15.4 per 
100,000, and with a gender split for males and females of 24.7 and 6.6 per 
100,000, respectively (18). In all global regions, males experience more deaths 
by suicide than females (with the exception of South-East Asia), equating to 
worldwide rates of 13.5 and 7.7 per 100,000, respectively (18). 
 
Suicide is one of the leading causes of death in young people with rates having 
increased worldwide by an estimated 60% during the last half-century (19,20). 
Deaths by suicide are not only emotionally devastating to families and 
communities , they also have a large financial impact on society with direct and 
indirect costs of each death estimated at about one million Euro, 
corresponding to a total annual cost in Europe of 150 billion Euros (21,22).  
 
1.3.2  UK and Scottish perspectives  
 
In common with most countries, suicide is a significant public health concern 
in the UK. In 2018, UK deaths by suicide significantly increased by 11% to 
6,507, equating to a standardised mortality rate (SMR) of 11.2 per 100,000 
inhabitants (23). This significant increase reversed a continuous downward 
trend since 2013, and was largely attributable to increased deaths by men, and 
a surge in young adult deaths, with young women (<25y) reaching the highest 
rate on record (23). Many parts of the UK exceeded this rate, with the highest 




Scotland experienced an overall 15% increase in deaths by suicide in 2018 
from 680 to 784 deaths, equating to a SMR (standardised to Scottish general 
population estimates) of 16.1 per 100,000 inhabitants (2,23). There have been 
many year-to-year fluctuations in such deaths over the decades, and the 
significant increase in 2018 may yet turn out to be a statistical ‘blip’, not 
reflective of an overall trend and best viewed as five year ‘moving average’ 
data (2).  
 
In 2018, the death rate age-standardised to the European Standard Population 
for ‘probable suicide’ (a measure that permits cross-country comparisons) was 
reported by NRS at 14.0 per 100,000 . In the same year all-cause mortality for 
all ages was 1,158 per 100,000, with the leading causes being death by 
Cancer (317 per 100,000), Diseases of the circulatory system (298 per 
100,000), and Diseases of the respiratory system (145 per 100,000). 
Equivalent SMRs by accidents and alcohol-related deaths were 30.6 and 23.7 
per 100,000, respectively.  
 
At an estimated 16.1 per 100,000, the Scottish SMR from suicide is 
disproportionately higher than that of its nearest neighbour, England at 10.3 
per 100,000, a statistic with a decades-long legacy (9,24).  This is especially 
so for men, in 2008 the suicide rate for Scotland was almost double that of 
England at 24.1 and 12.6 per 100,000 of the population, respectively (9,24). 
UK male deaths significantly increased from 2017 to 2018, numbering 4,903, 
and equating to 17.2 deaths per 100,000 (23). Men accounted for three-
quarters of deaths by suicide, again a statistic which has perpetuated for 
decades (9,23). In comparison, the UK female SMR has remained relatively 
stable since 2008, and in 2018 was 5.4 per 100,000, (23). 
 
For young people in Scotland, suicide is the leading cause of death, and 
alarmingly, in 2018 numbers of those aged 15-24 increased by 53%, the 
highest seen since 2007 (2). Taking a wider age group of those aged 10-34, it 
can be seen that deaths increased from 24.4% to 30.8% between 2014 and 
2018 (13). Although these data may yet turn out to be a statistical ‘blip’ for 
2018, they also mirror a recent trend for increased suicidal behaviour. Scotland 
health survey data established that in 2008/09, 2012/13 and 2014/15, 
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proportions of 3%, 5% and 7% of adults said they had ever self-harmed, 
respectively (25). Self-harm is a strong risk factor for suicide (26), and UK 
Psychiatric morbidity data reported that 26% of women and 10% of men have 
self-harmed (27).  
 
1.3.3  Historical mental health policy 
The role of mental health policy and NHS service organisation may be 
pertinent to consider when exploring decades-old data. In this section, I first 
provide a brief history of the NHS, including some current differences in service 
organisation between Scotland and England. I then move on to draw out key 
historical points from the mental health policy timeline, assuming that shifts in 
service organisation will potentially have had a significant impact on outcomes 
for people who are in distress or have mental health problems.  
The NHS in Scotland began in 1948, following an act of parliament in the 
previous year, and inaugurated by the then Health Minister Aneurin ‘Nye’ 
Bevan. For the first time, existing hospitals were nationalised and almost all of 
the general population enrolled in the NHS. The NHS was founded on the 
principle of universal access, with free healthcare available based on need, 
and regardless of wealth (28).  
However, the tradition of medical practice was different between Scotland and 
England. Prior to 1948, Scotland already possessed a state-funded system, 
controlled from Edinburgh, and serving half the country. A hospital construction 
programme in Scotland and funded by the state during the war years had been 
on an unprecedented scale, compared with other regions in Europe (29). 
Scotland also differed in having a history of medical schools as opposed to 
private practices, with an emphasis on improving health rather than treating 
illnesses, as enshrined in the Cathcart report (29). 
In 1972, the NHS Scotland Act came into being, the first major reorganisation 
of the NHS, and with the establishment of 15 Health Boards to provide a more 
coherent and integrated health service. These Health Boards were 
reconfigured as NHS Trusts, which were, in turn, abolished in Scotland in 
2004. Prior to that, in 1989 the internal market was introduced to the NHS, the 
biggest change to the NHS since 1948, and for the first time the idea of 
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competition and internal markets for NHS services was introduced. The Private 
Finance Initiative (PFI) quickly followed this in 1992. PFI enabled private 
construction companies to build new hospitals and once opened, to maintain 
non-clinical services in these hospitals. However, not long afterwards, the 
Scottish Government committed to remove the internal market, the GP 
fundholding and contracting for services in 1997 with the publication of 
‘Designed to Care’, and marking a shift in direction for NHS services North and 
South of the Scottish border (30). 
 
In 2005, after public consultation in Scotland, the ‘National Service Framework’ 
(NSF; ‘The Kerr Report’) was published, marking a shift in attitudes towards 
individualism and personal responsibility for health (31), and a programme to 
implement the NSF recommendations was brought about, called ‘Delivering 
for Health’ (30,32). Shortly thereafter in 2007, the action plan for ‘Better Health, 
Better Care’ was implemented, a Scottish Government programme for the 
NHS based on mutuality, patients and public as partners, and not as mere 
passive recipients of care. The aim of this was to help people maintain and 
enhance their health, and in particular in disadvantaged areas, where the 
access to healthcare was to be better and faster (32). Criticisms from NHS 
staff at the time focussed on the competing demands on community nursing 
that as a matter of course would downgrade prevention activities as lower 
priority than the provision of acute health services. In turn, this would directly 
counter any effort to address health inequalities, such as substance misuse 
services (33). NHS staff were keen to increase support for national mental 
health improvement, self-harm, substance use, and suicide reduction 
programmes (33). 
 
Perhaps the biggest shift in service reorganisation that created the most 
impact on those people with mental health diagnoses was the formal 
introduction in 1993 of Community Care for Mental Health, with people being 
supported at home rather than incarcerated in psychiatric facilities. This 
initiative impacted massively on staff and patients, with the closure of several 
large hospitals, and a rapid expansion of the community psychiatric workforce 
in the 1990s to meet the demand in supporting those in-patients who were 




In 2000, the newly formed Scottish Parliament passed the Adults with 
Incapacity Act (35), which aimed to protect and involve those aged 16 or over 
who lack capacity in decision-making (36). Government policy in Scotland 
instructed that hospital stays were to be avoided where at all possible, with an 
associated increase in people treated in the community. A corresponding 
decline in hospital beds was experienced in psychiatric facilities, reserved for 
people with more severe mental health conditions, and the greatest decrease 
in beds was seen in old age psychiatry with the number of beds falling over a 
decade from 3,992 beds in 2001 to 2,530 in 2011 (37). The Scottish 
Government’s Report in 1995 on The Closure of Psychiatric Hospitals in 
Scotland committed to a new Framework for Mental Health Services in 
Scotland (38), with local solutions and strategies expected to cover these 
Framework commitments (39).  
 
1.3.4  Treatment through time for mental illness 
 
In looking at data related to suicide through time, it may be prudent to consider 
if any substantial shifts in the organisation and delivery of clinical care had an 
impact on observed outcomes. I provide some main highlights, as follows.  
 
The advent of new drug treatments for mental illness in the 1950s, primarily 
anti-psychotics and anti-depressants, provided mechanisms for the better 
control of symptoms of psychiatric disorders. This paved the way for the 
ideological movement towards community care (34,40). Selective serotonin 
reuptake inhibitors (SSRIs), a new wave of anti-depressants became available 
in the late 1980s, followed shortly after by atypical anti-psychotics first 
prescribed in the 1990s. Electric Convulsive shock Therapy (ECT) was first 
introduced in 1938. It declined in use in the 1990s following reports of side 
effects first petitioned to House of Commons in 1979 of ‘cumulative and 
irreversible brain damage and to produce memory loss…’, and later 
summarised in a landmark Special Report from the National Association for 




The UK ‘Defeat Depression’ campaign was launched in 1992, backed by the 
Royal College of Psychiatrists (RCPsych) and the Royal College of General 
Practitioners (RCGP), with the aim of educating GPs to better recognise and 
manage depression (42). The Campaign was found to have useful impact, with 
40% of GPs declaring they had made changes in practice as a consequence 
of the campaign (43). Although these findings were positive, the campaign ran 
to 1996, encapsulating the time when many of the new SSRIs were marketed 
by the pharmaceutical industry along with their educational support. In 
addition, during this same time period, the Department of Health highlighted 
reducing suicide as a strategic aim (44). 
 
Although the ‘Increasing Access to Psychological Therapies’ (IAPT) 
Programme was launched and gained traction in England in the 2000s, 
Scotland did not follow suit and developed its own approach. In 2006, ‘Delivery 
for Mental Health’ was published by the then Scottish Executive, a White Paper 
that set out a range of commitments to improve good mental health for the 
general population. Of these commitments, the fourth commitment was to 
replace the ad hoc psychological therapies already in existence, improve 
access, expand the settings, and the range of providers of evidence-based 
therapies (45). Much of this change came about because of increasing 
pressure from service users and carers, and the recognition of the discrepancy 
in care between general health and psychological services (45).  
 
In effect, Scotland redesigned existing services and improved training to 
existing providers rather than the new IAPT service in England. Since then the 
Scottish Government has provided transparent targets on improving access to 
therapies, and a detailed Matrix on expected levels of intensity of intervention 
of evidence-based interventions mapped to level of severity and type of mental 
health problem, and training necessary for effective psychological therapies 
(46). Access to psychological therapies in Scotland has centred around 
Cognitive behavioural therapy (CBT), a talking therapy to manage problems 
mainly focussed on altering ways of thinking and behaving. Other therapies 





1.3.5  Public health  
 
In this section, I outline the role of the World Health Organisation and global 
perspectives on public health and suicide, risk factors and strategies to 
mitigate risk factors for suicide, before moving onto UK perspectives on public 
health and suicide. I will provide context on the role of social inequality in the 
UK, and its impact on the health of people, as well as public health 
perspectives of premature mortality, including ‘deaths of despair’ such as 
suicide. A public health approach to suicide is fundamentally important in order 
to support general population wellbeing and prevent needless suffering and 
deaths (47). This approach may be focused on improving knowledge of mental 
health and suicidality through culturally acceptable campaigns, with improved 
awareness and knowledge an appropriate way of equipping people to engage 
better with the vast majority of potential people vulnerable to suicide (47). 
 
1.3.5.1 Global perspectives 
The World Health Organisation (WHO) adopted Acheson’s 1988 definition of 
Public Health as the ‘science and art of preventing disease, prolonging life and 
promoting health through the organised efforts and informed choices of 
society, organisations, public and private, communities and individuals’ (48). 
This definition has endured to the present day, emphasising as it does, that 
public health is a collective societal responsibility to work together and benefit 
general population health. Public Health is therefore not only about prevention 
of disease but also concerned with improving population well-being. 
WHO estimated in 2016 that suicide was the third leading cause of death in 
those aged 15-19, and the second leading cause of death in those aged 15-
29 (49). The brunt of the impact of suicide has been sustained mostly in low 
and middle-income countries, where 79% of all suicides take place (49). 
Epidemiological data have revealed substantial variation around the world; 
highest and lowest rates of suicide have been around 70 per 100,000 in 
Eastern Europe, to less than 10 per 100,000 in Central and South America 
(50). Estimates from epidemiological studies for suicidal behaviour have varied 
widely as well; a systematic review estimated cross-national lifetime 
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prevalence of suicidal ideation between 3.1 and 56.0%, and suicide attempts 
between 0.4 and 5.1% (50). 
Suicide has been such a massive public health concern that many nations 
around the world have embarked on increased monitoring of the prevalence 
and risk factors for suicide, and suicidal behaviour (19). In increasing 
surveillance through data collection expansion, it was thought possible to 
adapt public health strategies in response to the suicidal behaviour of people, 
and as recorded in the data (21,50).  
As an instrumental public health approach to suicide, many countries have 
launched national suicide prevention programmes, frequently with multiple 
interventions, but with very little evidence for their effectiveness (51). 
Establishing effective elements of suicide prevention programmes are key to 
make the best use of precious and limited resources (51). In 2005, WHO 
European Ministers of Health signed a concordat that national programmes 
ought to be rolled out in all countries, with many following suit. However there 
remains no established evidence-based standard for effective national suicide 
prevention (19).  
 
A more detailed look at risk factors for suicide and models of suicide are 
necessary to understand associated prevention strategies, and presented in 
the next three sections.  
 
1.3.5.2 Risk factors for suicide 
Risk factors for suicide have been conceptualised by WHO in three ways: 
firstly, systemic across society and/or healthcare systems; secondly, as related 
to relationships and community; and thirdly, as associated with individual level 
factors (52). Inevitably, these stratified risk factors interact with each other, and 
although it is impossible to disentangle this complexity, having a taxonomy is 
helpful in conceptualising levels of risk factors for suicide.  
Systemic risk factors for suicide include structural barriers in accessing 
healthcare (52); stigma associated with suicidal behaviour, mental health 
problems, substance and alcohol use (21,52); and widespread unemployment 
and  under-employment as a consequence of economic recession (53–55). 
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Also implicated are rurality as a barrier to accessing health services, and in 
enforcing social isolation (56); deprivation (57); and the impact of social 
inequality endorsed by neoliberal political ideology (58). 
Many other risk factors for suicide related to community and relationships exist, 
including the impact of war, disaster, conflict and violence (49); intimate 
partner violence (59); the discrimination and isolation experienced by 
vulnerable groups of individuals such as LGBTI+ persons, prisoners, refugees 
and migrants; and the displacement of indigenous groups of people (49,57).  
Individual-level risk factors are varied. WHO estimates that for every death by 
suicide, up to 20 times as many more attempt suicide (52). Therefore, the 
prime risk factor for suicide is a previous suicide attempt (49,60,61). However, 
studies of previous suicidal behaviour prior to suicide have been 
heterogeneous and distinct discrepancies in associations have been reported, 
with one meta-analysis of longitudinal studies finding an overall weak 
prediction (62). In adolescent suicide behaviour, a systematic review and 
meta-analysis also reported considerable heterogeneity but found that one 
third of deaths by suicide were very strongly associated with previous suicidal 
ideation and behaviour (63).  Being male is more associated with suicide, with 
men dying in greater numbers around the world from suicide, including the UK 
(57).  
Mental health disorders, in particular mood disorders of depression and 
anxiety, post-traumatic stress disorder, and alcohol use disorder have been 
well documented as associated with suicide across high-income countries 
(57,60,64), as has self-harm (61). Suicide in low to middle income countries 
has been equally associated with mental health disorders, but with those most 
predictive being substance use, post-traumatic stress disorders and impulse-
control (60).  Mental health disorders have been found to generally predict the 
onset of suicidal ideation, rather than predicting development from ideation to 
suicidal attempts (60), and that attempts were linked to anxiety and poor 
impulse-control (60). Physical health problems, multi-morbidity, and genetic 
predisposition have also been linked with increased risk of suicide (57). One 
comprehensive cross-national analysis found that after controlling for co-
morbid conditions, the associations of mental health disorders with first onset 
suicide attempt reduced markedly, but were still statistically significant (60).  
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A key feature of many suicides and serious suicide attempts is impulsivity (64). 
Psychological distress and mental health crises frequently stem directly from 
life events, for instance, unemployment, financial difficulties, physical illness, 
chronic pain, abuse, and relationship breakdowns (64). Whilst in moments of 
crisis, some people have impaired ability to cope with life events, and 
impulsively turn to suicidal behaviour as a way out (49,52,64). Psychological 
pain, distress, or feelings of entrapment are key distinguishing factors between 
those who make serious attempts at suicide and those who are not suicidal 
(64). 
Emerging risk factors have been reported to include side-effects of SSRIs in 
adolescents (65); recent discharge from psychiatric hospital (66), sleep 
disturbances, parental suicide (67); childhood adversity and maltreatment (68–
70); internet use and addiction; in-person bullying and cyberbullying (71). 
There are risk factors unique to each subsequent generation of young people, 
and understanding attributable risks associated with the age of people, or the 
period they are living in, or the time they were born as a cohort are relevant. 
Studies of so-called age-period-cohort (APC) analyses of suicide have found 
that the time people are born can create wider vulnerability of cohorts to suicide 
(9,58,72). Note that APC analysis is further explored in paper 2, Chapter 4. 
Therefore, multiple interacting levels and categories of risk factors have been 
studied, and explanatory models of suicide proposed, briefly summarised in 
the next sub-section. In addition, some of the factors associated with suicide I 
return to in more detail in the topic theme on psychological distress (section 
1.4), in particular the relationship with early life adversity.  
With respect to  my papers’ contribution to the evidence, very little had been 
published on recent discharge from general hospital, or of pooled data on both 
psychiatric and general hospitals, and certainly nothing had been published for 
Scotland; it is this gap that I plugged with the extensive study of suicide after 
hospital discharge (see paper 1, Chapter three). In addition, although Gunnell 
et al had published an analysis of age, period and cohort for England & Wales 
in 2003, an equivalent analysis was not available for Scottish data, and I 
demonstrate this analysis with a study directly comparing findings between 




1.3.5.3 Models of suicide 
Theoretical models of suicide have been put forwards to help understand 
suicidal ideation and behaviour. Traditional models have generally been based 
on diathesis-stress models, which provide frameworks to test theoretical 
mechanisms of developing suicidal behaviour. The model is in two parts. 
Firstly, diathesis represents predisposition to suicidal behaviour because of 
biopsychosocial factors, and attempts to explain the underlying vulnerability of 
some people to stress, and to develop suicidal behaviour (73). Secondly, 
stress generated from environmental life events provoke stress responses. 
The diathesis-stress model contends that suicidal behaviour develops when 
the interaction of stressors and predisposing vulnerability is greater than an 
individual’s threshold (73,74). Conversely, protective factors mitigate against 
stress response and the development disorders (74). Early diathesis-stress 
models for suicidal behaviour were first introduced in the 1980s (75,76), and 
several models have been proposed since.  
Newer theories of suicide have since emerged, and these attempt to 
disentangle theoretical explanations for suicidal ideation and suicidal 
behaviour (77,78). Examples of these have been ‘Interpersonal Theory’ (78) 
and ‘Ideation-to-action’ (77) frameworks, which view as distinct processes, the 
development of suicidal thinking, and progression to suicidal behaviour and 
attempts. 
A more recent example is the integrated motivational-volitional (IMV) model of 
suicidal behaviour, drawing heavily on psychological theory (79), and one that 
has gained traction in Scotland. The IMV model attempts to predict the 
emergence of suicidal ideation as a precursor, before the transition from 
suicidal thoughts to suicidal behaviour and attempts. The model is in three 
parts, a ‘pre-motivational’ phase that represents biopsychosocial context, a 
‘motivational’ phase that represents factors leading to suicidal thoughts, and 
lastly, the ‘volitional’ phase, which represents factors leading to suicidal 
attempts and deaths (79). The IMV model proposes that suicidal thinking is 
driven by defeat and entrapment, and that the transition from suicidal thoughts 
to suicidal acts is governed by ‘volitional moderators’, which include “access 
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to means of suicide, exposure to suicidal behaviour, capability for suicide, 
planning, impulsivity, mental imagery and past suicidal behaviour” (79). 
Other models of suicide derived from sociological perspectives highlight the 
role of political ideologies and their promulgation via policy and media, 
resulting in emotions that are generated socially, but internalised as individual 
responsibilities, leading to feelings of shame and humiliation in response to 
challenging situations (80). As an example, ‘austerity suicides’ have been 
widely reported in the aftermath of the 2009 economic recession (53,81). 
Austerity measures brought about punitive welfare restrictions, with media 
reporting that encouraged stigma associated with receiving welfare benefits, 
equating it to individuals being an economic burden; thus framing of suicide 
was overly reliant on individual responsibility, and should be widened to 
implicate government policy reform (81).  
Both psychological and sociological perspectives of suicide intersect with 
acknowledging the role of multiple disadvantage along the lifespan, with early 
life adversity thought to be significant in explaining suicidal thoughts and 
feelings (82), however both perspectives have tended to be reductionist in 
approach, and more linkage is needed to link macro and micro circumstances 
(80). 
In summary, models to explain suicide enable a theoretical understanding of 
the complex pathways to suicidal ideation and behaviour, but consideration 
must be applied to wider sociological and cultural perspectives in interpreting 
data, both qualitative and quantitative (80). This in turn, may then facilitate 
assessments of at risk populations, and opportunities to intervene earlier. 
However, models have largely been developed without prospective studies, 
with proven causal mechanisms. They still have a long way to go before they 
can explain the interactions and causality between factors (79), and models 
should only be used as an initial position to support intervention development 
for suicide prevention (79,83). An overview of prevention strategies follows.  
 
1.3.5.4 Strategies to mitigate risk factors 
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In 2014, WHO stated that as suicides can be prevented, national prevention 
activities should incorporate comprehensive multi-agency prevention 
strategies in order to have impact (52). The vulnerability to suicidal behaviour 
is a consequence of the cumulative effect of several risk factors, hence the 
need for multi-sector prevention strategies (52). WHO also acknowledged a 
widespread recognition that research has demonstrated the fundamental 
‘interplay between biological, psychological, social, environmental and cultural 
factors’ in assessing suicide and suicidal behaviours (52). In addition, WHO 
endorsed that epidemiological data was key in identifying risk and protective 
factors across different populations (52). 
WHO endorsed three strategies to address categories of risk factors 
associated with society & health systems, community & relationships, and 
individual-level factors. These three strategies are firstly, ‘universal’ prevention 
strategies designed to reach an entire population; secondly, ‘selective’ 
prevention strategies to target particular groups identified as vulnerable; and 
thirdly, ‘indicated’ strategies targeted at specific individuals identified as 
vulnerable (52).  
Examples of universal strategies include health and mental health promotion, 
reducing hazardous substance and alcohol use, limiting access to means of 
suicide and the encouragement of responsible media reporting (52). Selective 
strategies employ trained ‘gatekeepers’ who help those communities or groups 
identified as vulnerable, and signpost to dedicated services. Indicated 
strategies provide community support to vulnerable persons, dedicated follow-
up for those leaving hospital settings, tailored training for healthcare staff, 
improved recognition of and care for those with mental and substance use 
disorders (52).  
In 2014, some 28 countries had national suicide prevention strategies as part 
of suicide prevention policy, although few had evaluations underway to assess 
effectiveness (52). WHO strongly endorsed that data collection should be done 
alongside suicide prevention work in those countries with national strategies, 
and in those other countries considering a national strategy that stakeholder 
discourse was key in creating interest and communities receptive to change 
(52).   
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A systematic review of suicide prevention strategies (21) found that those with 
strong evidence could be categorised as ‘Public Health approaches’, or 
‘Healthcare approaches’ (19,21). For public health, the most effective means 
of reducing suicide in society is to prevent access to the methods people have 
used in taking their own lives; these commonly include firearms, medications 
and pesticides (21,52). From a European perspective, the biggest impact has 
been sustained in restricting access to analgesics and controlling hot-spots for 
suicide by jumping, with corresponding 43% and 86% reductions observed 
since 2005 (21). Another strategy endorsed by WHO was the introduction of 
media reporting guidelines in a bid to reduce irresponsible sensationalist 
portrayals of suicide, which in turn limits the ‘Werther Effect’ of suicide 
contagion (52,84); albeit with limited evidence to endorse the benefits (21,85–
88). School-based universal programmes are another public health approach 
to suicide prevention which have demonstrated significant reductions in 
suicidal ideation and suicide attempts (21). Universal approaches of general 
public education, or internet and helpline support, do not yet have sufficient 
evidence to suggest these could be effective (21).  
Implications for health services have been to embed suicide prevention as core 
business, including supporting those with alcohol dependency and substance 
use, in recognition that harmful use contributes to many suicides globally (52). 
Treating individuals who present to services with depressive disorders is 
effective, and this requires clinician education in recognising symptoms (51), 
and drug and psychological therapies to treat depression (21). However, there 
is not enough evidence to confirm that screening in primary care is effective 
(21), and attempts to categorise patients on discharge from psychiatric 
hospitals as high or low risk have not shown to be of value (66).  
Patient discharges from general hospital or Emergency Department (ED) 
settings for those presenting with psychological distress, suicidal ideation or 
behaviour are a large unmet clinical need (89). Those seen in ED are generally 
not effectively followed-up by primary care or outpatient mental health, and in 
recent years, brief psychosocial interventions in ED have been proposed and 
tested (89). Brief interventions in the form of ‘safety plans’ have gained traction 
with some promising evidence of effectiveness (89).  
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Outside of healthcare settings, social support and follow-up care in the 
community are key in supporting those individuals who are vulnerable, 
including those bereaved by suicide (52). In both community and health 
settings, the evidence for suicide prevention strategies is impeded by a lack of 
high quality randomised controlled trials (RCT) evaluating such strategies (21).  
Pan-European principles of national suicide prevention have been published, 
with agreement that every country should have a taskforce to implement a 
suicide prevention programme (19).  It has been argued that national suicide 
prevention strategies should be separate and independently funded from the 
corresponding national mental health strategies; should be subject to rigorous 
evaluation and monitoring of data on rates of suicide; and governments should 
fund all this activity and make the financial support transparent (19).  
 
1.3.5.5 UK perspectives 
Six years prior to the launch of the NHS in 1948 saw the publication in 1942 of 
the Beveridge Report, a report titled ‘Social Insurance and Allied Services’. 
This report specified a post-war Welfare State vision to rid the UK of the evils 
of the ‘five giants’ of want, ignorance, squalor, idleness and disease (30,90). 
Beveridge was a social economist and his ‘cradle to the grave’ philosophy was 
transformative, and formed the basis of social policy for decades to follow. This 
included the implementation of the NHS and of social security, which offered 
state protection to all via employment contributions (90). 
Public health improvements in the UK have been conceptualised as having 
four broad waves of overlapping activity; firstly, as ‘structural’ with 19th century 
improvements in the drinking water supply, sanitation and a plethora of 
municipal authorities (91,92). Secondly, as ‘biomedical’ with the emergence of 
medicine as a science with the use of vaccines and antibiotics in treating and 
preventing disease until post-WWII (91,92). Thirdly, as ‘clinical’ with post-WWII 
awareness that the ‘five giants’ identified by Beveridge (90) were still prevalent, 
underpinning a movement that recognised structural class differences shape 




The fourth wave of public health conceptualised as ‘social’ followed the 
publication of the Black Report in 1980, which highlighted a widening disparity 
between the rich and poor in Britain, despite the wholesale adoption of the 
NHS and social security systems (32). This fourth wave focussed on the UK 
as a post-industrial society until around the year 2000, and the impact of social 
inequality on the health of people (32,91,92). 
Notable striking changes in work and gender roles came about in this fourth 
wave, including amongst others, decreasing childbirth rates, increasing 
divorce rates, a changing job market, and diminished traditional masculine 
roles that particularly affected younger men. These younger men, for the first 
time, had reduced roles at home or in work, and this was reported as being 
associated with absolute increases in deaths, including suicide (91,94). 
Attention in this wave increasingly turned to the relationship between 
hazardous lifestyle behaviours and poorer health, including mental health, but 
with more accountability resting with individuals, and less emphasis on 
prevention of poorer mental health across the general population (91).  
From 1990 onwards, the role of social inequalities and their detrimental effect 
on health outcomes in the UK became much more prominent (91). Evidence 
from the Black Report in 1980 showed a strong relationship with poor health 
and poverty, with divergence in trajectories between rich and poor despite 
substantive investment in the NHS and welfare state (30,95). People in more 
deprived communities experienced worse clinical outcomes, including deaths 
by suicide, and died in greater numbers than their affluent counterparts (96). 
Evidence showed that even in those not experiencing poverty, there was a 
demonstrable social gradient, with higher morbidity and mortality associated 
with lower socioeconomic status (97,98).  
With mounting evidence that differences in health outcomes were associated 
with inequality, an understanding grew of what became known as the ‘social 
determinants of health’ (99–101). While the provision of medical care 
prolonged life and improved morbidity, an emphasis on prevention of illness 
came to the fore (102). By minimising the impact of adverse social 
circumstances and economic environment that affect wellbeing and create 
poor health, population health should improve (102). Alongside inequality, loss 
of wellbeing became a significant public health concern, with WHO forecasting 
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that depression would become an internationally leading cause of disability 
(103).  
A fifth wave of public health intervention has been proposed (91,92); citing 
emerging challenges conceptualised as inequality, obesity, and loss of 
wellbeing (91), or of a health promoting culture with improved food security 
and more equitable access for all (92). With devolution of political 
administrations in 1999, health became a devolved matter for each UK nation. 
There have since been widening shifts in health system policy between the 
four UK nations, although performance indicators appear broadly similar (104). 
Although national public health bodies were established in 2013 for England 
and 2009 for Wales, the equivalent Scottish body did not come into existence 
until much later, (see section 1.3.5.6).  
 
1.3.5.6 Scotland perspectives 
After a public health reform and consultation period, Public Health Scotland 
(PHS) was launched in Scotland in 2020. PHS formed from three agencies, 
NHS Information Services Division, Health Protection Scotland and NHS 
Health Scotland. It collaborates with the NHS Health Boards, the Scottish 
Government and the Local Authorities to improve the health and wellbeing of 
people in Scotland. PHS priorities will be delivered using ‘data, intelligence and 
place-based approaches’ (105). PHS published six priority areas, which cover: 
safer, healthier communities; early years; good mental wellbeing; alcohol and 
substance harm reduction; sustainable economy and reducing inequality; and 
a final area covering diet and physical activity. PHS aims to tackle these 
through a whole system approach and partnership working, with impact 
measured in the priority areas against the National Performance Framework 
(106), and progress monitored and published (106).  
Scotland has one of the highest rates of excess premature mortality, (deaths 
over and above those explained by the national socioeconomic profile) in 
Western Europe with approximately 5,000 additional unexplained deaths per 
year, and the worst health inequalities (107). The average age of death has 
not changed since 2012, and has even reduced in communities with highest 
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deprivation (105). In 2018, premature mortality in the most deprived 
communities was 3.3 times higher than in the most affluent areas (106).  
In Scotland, there are high levels of excess premature mortality with this 
excess influenced by premature deaths related to alcohol, drugs and suicide 
(107). The risk factors for excess premature mortality, including suicide, are 
strongly associated with health inequalities and deprivation, much of it is still 
largely unexplained (107).  
Excess premature mortality is 20% higher in Scotland than in England and 
Wales, even after taking account of differences in deprivation between 
countries (107). Between 1981 and 2011 Scotland became less deprived 
relative to England & Wales, but the excess mortality (all ages) increased from 
4% to 10% over the same time (108). In 1981, excess deaths from suicide in 
Scotland were negligibly different from England and Wales, but by 2011 had 
increased by 74% (108). Other related excess ‘deaths of despair’ such as 
drugs-related poisonings rose from negative in 1981 to a striking 250% higher, 
while alcohol related deaths were in excess by 54% in 2011 (108). In absolute 
terms, deaths by suicide have been associated with 7% of all excess deaths, 
but considering premature mortality, suicide was 19% of all excess premature 
deaths (108).  
Other analyses of suicide have also concluded that despite a reduction in 
relative deprivation over 30 years, the excess suicide mortality has increased 
drastically, with 80% more in Scotland compared with England & Wales 
between 2001-2006 (109). Area-based measures such as prescriptions for 
psychotropic medication have explained 60% of this excess, with the 
contribution of socio-economic deprivation ‘relatively small’ (109). However, 
evidence suggests that the way deprivation is measured (e.g. Carstairs-Morris 
Index) is insufficiently accurate (108), and that profound changes in social 
inequality over the last few decades in the UK are not adequately captured in 
deprivation indices.  
Taking a public health approach to suicide by preventing mental ill-health, and 
improving access to treatment for mental health conditions, alcohol and 
substance-related conditions are key in reducing the excess premature deaths 
by suicide in Scotland (109). Evidence suggests that a public health approach 
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to prevention of suicide needs to start with preventing mental ill-health, 
hazardous alcohol and substance use, particularly in more deprived 
communities through an expansion of job programmes and sustained welfare 
spending to mitigate against unemployment, underemployment, housing 
precarity and home repossession (110).  
Taking a public health approach was exemplified with several positively 
evaluated programmes from 2000s onwards, including ‘Doing Well by People 
with Depression’ (111). Guided self-help and psychological therapies for 
common mental  health problems were also made available, such as ‘Living 
Life to the Full’ (112,113) and ‘Mood Gym’ (114,115). Access to information 
and resources was improved via ‘A Local Information System for Scotland’ 
(ALISS) (116) and the ‘Links worker Programme’, to mitigate the impact of 
social determinants of health in ‘Deep End’ GP practices (117,118). One of the 
most successful campaigns, first rolled out in 2003, is ‘Scotland’s Mental 
Health First Aid’ (SMHFA) (119), directed at front line public sector staff and 
consisting of 12 hours training with demonstrable impact in changing 
knowledge, confidence, attitudes, willingness and ability to provide support to 
people with mental health problems (120). SMHFA has been in progress ever 
since, with more than 300 instructors and 40,000 trained individuals (119).  
In alignment with WHO perspectives on suicide, PHS have conceptualised the 
four main risk factors as pressures within society, communities, individuals, 
and ‘the quality of response from services’ (121). Social inequality is firmly 
implicated as being associated with suicide; those in lower socio-economic 
groupings have died in relatively higher numbers on all national performance 
indicators of ‘job, social class, education, income or housing’ (121). Scottish 
suicide rates increase with increasing deprivation, even after allowing for 
differences because of mental health problems (121). Lower socio-economic 
groups have thought to have increased rates of suicide because of perceived 
‘powerlessness, social exclusion, poor mental health, unhealthy lifestyles, 
stigma and disrespect, and more adverse experiences’ (121).  
In summary, early indications are that PHS will embrace a public health 
approach to suicide; work to prevent mental ill-health, alcohol and substance 
use; recognise and press for more socio-economic levers to mitigate problems 
of disadvantage and inequality, and facilitate increased access to services for 
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people who need support and treatment in timely ways. PHS will need to work 
collaboratively with the National Suicide prevention programme leads, 
introduced in the next section. 
 
1.3.6  Scotland’s national suicide prevention strategies 
The Scottish Government’s first national prevention strategy was launched in 
2002, with ‘Choose Life’, a ten-year campaign to reduce suicide by 20%. 
Around £12 million was allocated to Choose Life between 2003-2006, with a 
quarter of the budget spent on national activities, with the remaining budget on 
local area partnerships. A further boost of £8.4 million was invested between 
2006-2008 (122). Every 32 of Scotland’s Local Authority areas implemented 
‘Choose Life’ action plans via Community Planning Partnerships (CPPs), with 
liaison to the National Implementation Support Team (NIST). Key findings 
were that NIST was highly influential in influencing suicide prevention activity 
within the wider Scottish Government policy-making, and CPPs were the best 
means to progress local planning and implementation of Choose Life 
objectives (122).  
An early phase evaluation thought ‘Choose Life’ had a markedly different 
approach to other national strategies in that it was part of the national 
programme for improving mental health, which was set up to be a key driver 
to reduce health inequalities and increase social justice (122). Suicide 
prevention training as part of Choose Life (ASIST, STORM, and SafeTALK) 
was found to have impact in changing behaviour of participants, both those in 
mental health services and in those with signposting support roles (123). A 
final evaluation confirmed NIST and CPP coordinators were essential roles 
within the national suicide prevention strategy, and that the main achievements 
were around raising awareness, good training, more evidence on suicide 
prevention, and improved media reporting (124).  
‘Choose Life’ continued to 2016 (125), and achieved the 20% reduction in 
deaths (126), before being incorporated as a commitment in the subsequent 
national strategy, ‘Every Life Matters’, Scotland’s £3 million Suicide Prevention 
Action Plan for 2017-2027. The vision of ‘Every Life Matters’ is broadly similar 
to ‘Choose Life’, but more ambitious. There is now more emphasis on de-
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stigmatising, training and building more connected communities, better 
support to those bereaved by suicide, and encouraging people to ask and 
access help in dealing with suicidal thoughts and behaviour.  
 ‘Every Life Matters’ has a Suicide Prevention Action Plan, with three 
commitments, to establish a ‘National Suicide Prevention Leadership Group 
(NSPLG), to deliver better crisis support for those bereaved by suicide and to 
develop multi-agency reviews of all deaths by suicide (127). ‘Every Life 
Matters’ was published in 2018, with an aim to make a further 20% reduction 
in suicide rates by 2022 (127); that is, what took Choose Life 10-12 years to 
achieve against a backdrop of continuously decreasing deaths by suicide, was 
now to be achieved in less than five years, an ambitious aim without the 
corresponding massive investment required. 
 
1.3.7  Using data to identify factors for suicide 
In 2008, the Scottish Suicide Information Database (ScotSID) was established 
within the NHS Information Services Division, with its aim to collect and review 
data on all probable deaths by suicide, covering demographic information, 
prior contact with healthcare services and associated health data. Up to 
150,000 records associated with up to 900 individuals are added every year to 
the ScotSID database, and annual reports are made available which profile 
deaths by suicide and inform policy-making and prevention activity (128). 
ScotSID is invaluable in informing national policy, however these data are not 
accessible for research purposes, and reports remain unpublished in the 
international academic literature. Therefore, ScotSID information on 
healthcare contacts prior to suicide does not achieve the international impact 
and recognition it deserves, and might do otherwise. Literature reviews of the 
evidence base will not pick up these reports unless designed to search for 
‘grey literature’.  
There is a need for published works on research of healthcare data contacts 
prior to suicide, and in the use of longitudinal data that pre-date the ScotSID 
database; the published works in this PhD seek to address this gap (see 
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Chapters 3, 5 and 7). I expand on methods of linking data and exploiting data 
to uncover factors related to suicide in Chapter 2.  
 
1.4 Topic 2: Psychological distress  
 
In this topic, I provide definitions for psychological distress, context for the key 
disadvantages experienced in Scotland, the relationship with early life adversities 
and poorer mental health and suicidal behaviour outcomes in later life, and the 
interactions between psychological distress and disadvantage. Psychological 
distress may manifest in presentations to emergency services, and I describe, in 
brief, the issues from the perspective of paramedics, police offers and the 
Emergency Department.   
 
There are degrees of overlap between psychological distress that leads to self-
harm, suicidal thinking, behaviour and attempts, and inevitably, there are shared 
discussion points between both topics. Therefore, there are points relevant to each 
topic within each section, however I have tried to minimise repetition of points 
where I can. 
 
1.4.1  Main points 
Psychological distress has been defined as ‘a state of emotional suffering 
associated with stressors and demands that are difficult to cope with in daily 
life’ (129). It is frequently transient, related to life stresses and can dissipate 
when problems are solved or individual adjustments are made, a feature of the 
‘stress-distress model’ (130).  
Individuals may have symptoms of distress in relation to ‘everyday life 
struggles’, ‘feeling inferior to others’, or ‘losing a grip on life’ (129), or that their 
‘whole world is caving in’ (131), with acute psychological distress directly 
associated with a perceived helplessness to cope with serious life stressors 
(131). However, symptoms of psychological distress may also occur 
independently of stressful life events (132).  Feelings associated with 
psychological distress encapsulate a wide range of symptoms, such as 
sadness, loss of interest, vulnerability, hopelessness, anxiety, depression, 
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agitation, anger, restlessness, feeling trapped, disorientation, loss of control, 
despair, urge to self-harm, suicidal thinking and behaviour, amongst others 
(79,129,132).  
Suffering symptoms of psychological distress is also related to whether 
individuals have resilience, or are pre-disposed to vulnerability (130). From a 
developmental systems perspective, individual resilience ‘reflects all the 
adaptive capacity available at a given time in a given context that can be drawn 
upon to respond to current or future challenges’ facing individuals (133). 
Numerous factors in child development determine resilience in adulthood, 
including caring family, family cohesion, skilled parenting, problem solving 
ability, hope, emotion regulation, self-efficacy, life purpose, routines, 
engagement and connections with well-functioning schools and communities 
(133,134).  
Therefore, depending on earlier lifespan experiences and epigenetics, some 
individuals are pre-disposed to being more vulnerable, and less resilient to life 
events in adulthood, contributing to psychological distress experienced, and 
encountered by those trusted to respond to their needs (133).  
Symptoms of psychological distress are wide and varied, and their causes are 
unique and complex, frequently stemming from life events, and social causes 
such as failed relationships, unemployment, perceived lack of mobility, work 
and family conflicts, inequity, amongst others (130). Psychological distress 
may persist, with worsening symptoms that may become enduring and 
clinically significant such that a psychological disorder develops, e.g. 
depression and anxiety, potentially sufficient to interfere with activities of daily 
living (132).  
However, the distinction between psychological disorders and distress 
frequently appear blurred within the literature and in practice (130). Even GPs 
working in UK primary care practices have variable views; GPs have reported 
that symptoms of distress and depression are indistinguishable and lie on a 
continuum, while others have perceived disorders as being defined by severity 
of symptoms, and distress as being defined as response to a stressor, with the 
absence of biological  features (135). Emergency responders have similar 
challenges; they are highly experienced, but not specifically trained in the 
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diagnosis of psychiatric disorders, a topic I cover in more depth in Section 
1.4.5.  
I now focus on the contribution of multiple disadvantage as a key and enduring 
feature of many impoverished communities in Scotland, before I expand on 
the role of childhood adversity and the interaction between disadvantage and 
adversity. 
 
1.4.2  Multiple disadvantage 
Scotland has a population of 5.5 million citizens, with 4.53 million (83%) aged 
16 or older (136). A recent ‘Hard Edges’ report (137) pinpointed three main 
disadvantages experienced by individuals in Scotland are firstly, 
homelessness; secondly, offending; and thirdly, substance dependency; 
broadly similar to England (138). About one fifth of Scottish adults (876,000) 
have experienced in their lifetime one of these disadvantages, corresponding 
to 156,000 per year (137). In one year, an estimated 5,700 individuals 
experienced all three disadvantages of homelessness, offending and 
substance dependency, with extreme disadvantage more prevalent in the 
urban areas of Glasgow, West Dunbartonshire, Clackmannanshire, Dundee, 
North Ayrshire and Aberdeen City (137).  
The impact of homelessness pervades communities more than offending or 
substance use, and offending involves the smallest number of people who 
have the most multiple disadvantages, compared with any other category 
(137). The demographic group most affected are younger (<40), single, white 
men  (137). Widening these disadvantages to incorporate mental ill-health and 
domestic violence or abuse (DVA), have been found to disproportionately 
affect women, with DVA reported as a similar sized problem to substance use 
and homelessness (137). Considering mental ill-health as a disadvantage is 
illuminating; prevalence estimates of 205,000 individuals per year are affected 
in Scotland, although the majority of whom do not face any other 
disadvantages (137).  
Poverty, challenging early life experiences, and being care-experienced have 
been significantly implicated in those living with multiple disadvantages 
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(102,137,139,140); with young adulthood consequences reported of poor 
mental health, substance use, and challenges securing employment and 
maintaining good relationships (137). Violence in childhood, at school, in the 
community, in relationships and other settings have been reported as 
ubiquitous (137). Substance dependency and mental ill-health are indicators 
of psychological distress, and associated with the threat of violence, with the 
‘Hard Edges’ report concluding violence deserves much more attention in both 
policy and research (137).  
Therefore, childhood adversity and trauma have been implicated in enduring 
multiple disadvantages, a subject I turn to in the next section. 
 
1.4.3  Childhood adversity 
The papers in this PhD do not add empirical evidence on the relationship 
between childhood adversity and suicide, however I provide context on this 
topic as the protocol and methods reported in paper five are for such a data 
study. 
Studies of early life adversity and its impact on later adulthood have been well 
documented. The relationship between ‘Adverse Childhood Experiences’ 
(ACEs) and poorer health outcomes in adulthood was first published in 1998 
by Felitti et al. This study proposed seven categories of ACEs defined at 
individual level as ‘psychological, physical, or sexual abuse; and at household 
level as ‘violence against mother; or living with household members who were 
substance abusers, mentally ill or suicide, or ever imprisoned’ (141).  
In this landmark study, four or more ACEs were reported to be linked to 4-12-
fold increases in alcoholism, drug abuse, depression and suicide attempts, and 
demonstrated a graded association of multiple ACEs with other conditions, 
including physical health conditions (141). Many studies have been published 
since, summarised by systematic reviews and meta-analyses that have 
confirmed the relationship with ACEs and negative health outcomes in 
adulthood (68,70,142,143).  
A systematic review of 124 studies reported mental health disorders and 
suicidal behaviour as associated with ACEs; depression was 3-times higher in 
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those who were emotionally abused, and 2.1 and 1.5-times more in those who 
were physically neglected or abused as children, respectively, with similar 
magnitudes of effect found for anxiety disorders (70). Compared with non-
abused individuals, suicide attempts were 3.4-times greater in those physically 
or emotionally abused, and drug use 1.9-times greater in those physically 
abused (70), while a 3-fold statistically significant increase for suicidal 
behaviour was found for those physically or emotionally abused compared with 
non-abused (70). Regarding gender, these associations were generally higher 
for males; for instance, compared with non-abused, men who had experienced 
physical abuse were 4.5 times more associated with suicide attempts, 
compared with 3.8 times for females, but this not statistically significant (70).  
However, the review above did not include sexual abuse, and type of adversity 
really matters: experience of sexual abuse has been most consistently 
associated with suicidal behaviour, with worse impacts if sexual abuse 
happened in adolescence as opposed to childhood (68). A systematic review 
of 14 reviews that included 270,000 people from 587 studies concluded that 
survivors of childhood sexual abuse were at significant risk of ‘medical, 
psychological, behavioural and sexual disorders’ (69). Evidence suggests that 
those who have experienced child sexual abuse are significantly at risk of 
psychiatric problems, including but not limited to, symptoms of psychosis, 
depression, anxiety, dissociation, eating disorders, personality disorders, poor 
self-esteem, suicidal and self-harm behaviour and ideation (69).  
It is of note that many of the studies included in this review of reviews could 
not take account of other factors; other forms of trauma, conflict or family 
climate may have confounded some findings (69). One meta-analysis reported 
a relatively small relationship between childhood sexual abuse and the 
development of self-harming behaviour (144), and that when controlled for 
negative family environment factors, the abuse-behaviour relationship was 
diminished (144). Nevertheless, childhood sexual abuse may be a proxy risk 
factor for self-harming behaviour, as they are likely correlated with the same 
psychiatric risk factors (144). 
Studies that have used the restricted set of the original ACEs (141), have been 
critiqued as overly reductionist (145,146), and efforts have been made to 
widen the definition of childhood adversity. One systematic review of 28 
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studies explored the relationship between adversities defined more broadly 
than the seven original ACEs, with young person suicidal behaviour, 
concluding there was a positive dose-response relationship with adversities or 
negative life events (68). Parental death, divorce, parental history of 
psychiatric disorders, very high parental expectations, and harsh parental 
discipline have all been associated with offspring suicidal behaviour (68), as 
has school and community violence, suspensions from school, and school 
dissatisfaction (68). On the flip side, supportive family environments are 
protective factors for youth suicide attempts, but not for suicide plans or 
suicidal ideation (68). 
In short, neglect, sexual, physical and emotional abuse in childhood have all 
been related to an increase in depression, anxiety, drug use, suicidal 
behaviour and suicide attempts in adulthood (70,142), as has the role of 
negative parental factors and harsh family environment in young adults (68). 
Adulthood psychological distress is exacerbated by the dose and type of 
childhood adversity; however, there remains a dearth of evidence on the 
protective factors for young people. 
 
1.4.4  Disadvantage and childhood adversity 
Poorer socioeconomic status at least partially explains poorer outcomes, 
irrespective of ACEs experienced. Some 15-20% of the association of poor 
health risks in adulthood for those with high numbers of ACEs has been 
explained by (poor) socioeconomic circumstances in adulthood (139), with 
three ACEs of domestic violence, parental divorce, and living with someone 
once incarcerated, almost entirely explained by socioeconomic circumstances 
(139), and consistent with evidence on social inequality (102).  
 
However, ACEs characterised as physical, emotional and sexual abuse have 
been reported as significantly associated with many adult health risks not 
explained by socioeconomic status (139). Prospective cohort studies have 
found ACEs associated with lower educational attainment, and higher risk of 
depression, substance use and use of tobacco; while those with 4+ ACEs 
reported 2.4 times more diagnoses of depression, and 3.1 times more 
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substance-use that persisted, after adjusting for family and socioeconomic 
factors (147). A recent systematic review and meta-analysis of 37 studies 
confirmed that having multiple ACEs was a major risk factor for many adverse 
health outcomes (143). The strongest associations have been found for 
problematic drug use, interpersonal and self-directed violence, with strong 
associations also reported for sexual risk taking, mental ill health and 
problematic alcohol use (143).  
 
Individuals with multiple ACEs, living in disadvantaged communities can 
therefore face particularly challenging circumstances. In Scotland, one cohort 
study analysis has estimated the majority of children have been estimated to 
have experienced at least one ACE by age 8, with 1 in 10 experiencing 3+ 
ACEs (145). ACEs were highly associated with socioeconomic disadvantage 
in the first year of life; only 1% of children in the most affluent households had 
4+ ACEs, contrasting with 11% in low income households (145). This cohort 
study, which was unable to consider sexual abuse, found other factors 
significantly associated with having ACEs of ‘being male, having a younger 
mother  and living in an urban area’ (145).  
 
Although some evidence is available for Scotland on the impact childhood 
adversity and disadvantages on later adulthood psychological distress and 
psychological disorders, there is a dearth of evidence on the impact of ACEs 
up to age 18 (145). There is also no evidence on what sort of healthcare 
contacts those children have who are most at risk of developing problems in 
adulthood. If we knew the types of early contacts children had with healthcare 
that are linked with later life distress and suicidal behaviour, then alternative 
trauma-informed care pathways could be developed to support these 
encounters in future.  
 
It is with this in mind that I developed study methodology to address both of 
these evidence gaps using hospital healthcare contacts for adversity along the 
lifespan prior to young adult suicide, see Chapter 7 (13).  
 
1.4.5  Agency response 
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In this section, I discuss recent perspectives and context for existing mental 
health and GP service provision as perceived by service providers, and users 
of services. The focus then switches in subsequent sections to characterising 
the problems of accessing and providing care related to Emergency 
Departments, ambulance paramedics, and police officers. 
 
1.4.5.1 Mental health services 
 
Although mental health is an obvious service to signpost and treat people, this 
is usually impossible without a GP referral. A recent study reported that even 
when seen by a GP for self-harm, only 15% were referred to mental health 
services, and those in the more deprived communities fared worse; they were 
27% less referred those than those in the least deprived (148). Waiting lists to 
access psychological therapies are problematic, and escalation of symptoms 
may occur in the time between referral and being treated. In this same study, 
almost 10% were prescribed psychotropic medication without a referral to 
mental health services, and without any prior or new psychiatric diagnosis 
(148). 
 
Mental health services in Scotland have been assessed as ill-equipped to deal 
with people who suffer from multiple disadvantage and precarious situations 
(137). Every service provider and a large proportion of those with lived 
experienced who participated in the ‘Hard Edges Scotland’ publication 
reported a ‘gaping hole’ in mental health services; access to services was 
almost impossible for many, citing an acute rationing of services acting under 
severe pressure (137). The minority who have managed to solicit help have 
been critical of an over-dependence on prescription medicines, and a lack of 
access to psychological services (137), or trauma-informed environments with 
a psychological framework (149). For those with substance use dependency, 
the structural barriers to accessing mental health care are even harder, 
community services have been woefully lacking to aid full recovery for people, 
leading to desperate measures with some committing offences in order to 




Providing timely access to mental health and addiction services that have a 
trauma-informed psychological framework are said to be key (83,149). The 
relative decrease in appropriate referrals for people who self-harm in more 
disadvantaged communities has been cited as an example of the ‘Inverse Care 
Law’, where the service provision is inversely associated with the level of need 
in the population (148,150,151). Guidelines for GPs are very limited and there 
is a dearth of evidence on how to contain and lower risk, and yet more than 
10% of young people in the general population have reported self-harming, a 
number which has tripled between 2000 and 2014 (152).  
 
As it is known that people who have self-harmed are at increased risk of 
suicide, there is an urgent and largely unaddressed need to intervene earlier. 
Support is needed with safer ways of dealing with emotional distress, before 
self-harm becomes a long-term coping strategy, and prior to escalation of self-
harm severity such that presentation to hospitals feel necessary (152). Without 
sufficient provision, people fall through the gaps, and a human rights-based 
approach is needed to prioritise those most marginalised in impoverished 
communities, an action now enshrined in the Scottish Government’s Mental 
Health Strategy 2017-2017 (153). 
 
1.4.5.2 Emergency Departments 
There is a spectrum of presentations to Emergency Departments (ED) related 
to psychological distress. These include acute emotional stress/ distress, self-
harm injuries or poisonings (frequently with intoxication), suicidal behaviour, 
and serious suicide attempts. These can be difficult to disentangle, can be 
inter-related, are challenging to assess from the perspective of the ED 
practitioner, and more than half are not referred to mental health services 
following ED attendance (154).  
The UK has one of the highest rates of self-harm in Europe at 400 episodes 
per 100,000 of the population (155,156). Self-harm accounts for at least 
150,000 attendances to UK Emergency Departments (EDs) each year and is 
one of the top five causes of acute medical admissions (157,158). Around half 
of those who die by suicide have a history of self-harm and it has been 
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estimated that one-quarter of all people who die by suicide have attended a 
general hospital following an act of self-harm in the previous year (8,159–162). 
Acute hospital EDs are frequently the first place to go for immediate help with 
self-harm (154). 
However, there are ongoing deficiencies in ED care for those who self-harm, 
with suicide risk factors and suicidal intent being poorly documented, likely due 
to a lack of adequate training of ED staff in psychosocial assessment 
(157,163). The National Institute for Health and Care Excellence (NICE) have 
recommended routine  psychosocial assessment should be carried out on all 
who present to hospital with self-harm, but this has been estimated to occur in 
around only half of those who present to urban EDs (155,164). 
The Royal College of Psychiatrists in their report on self-harm have raised 
concerns that current levels of care fall short of standards set out in policies 
and guidelines, with poor assessments, unskilled staff and insufficient care 
pathways (163). Evidence suggests that appropriate training and intervention 
given to ED staff can lead to improvements in the quality of psychosocial 
assessment of patients with intentional self-harm (165,166).  
The Healthcare Safety Investigation Branch (HSIB) published a report in 2018 
that highlighted the variation in mental health care between EDs, finding that 
only 35% of individuals receive urgent mental health care in ED, and that 
referral rates to liaison services ‘fluctuate between 22% and 88%’ (167). In 
response, HSIB made four recommendations for improvement, as follows: ‘a 
sustainable funding model for 24/7 mental health support’ in EDs, ‘standardise 
national guidance on initial assessments on arrival to ED, ‘review of self-harm 
guidance’, and ‘provide equal weighting to physical and mental health needs 
of patients, and measure via hospital inspections’ (167).  
Although the HSIB recommended review of guidance was timely, it is likely to 
be lacking in substance; there is a long way to go with adequate, integrated, 
mental health care in Emergency Departments, with an editorial in 2020 
highlighting that too little change has happened over the last 25 years (154). 
ED care is one component in the broader context of people’s lives in the 
community (168). Pre-hospital emergency care for those attended to in 
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psychological distress is just as important, and I discuss the role of the 
ambulance service next.  
 
1.4.5.3 Scottish Ambulance Service 
Leading on from my research confirming suicide as an outcome was worse for 
people last discharged from general, and not psychiatric hospital, I was 
interested in what was happening in people’s lives prior to attending general 
hospitals, i.e. pre-hospital emergency care. Although many people with 
psychological distress walk in to Emergency Departments, many (or their 
friends and family) dial ‘999’ for an ambulance. Paramedics attending to 
people in distress may convey them to ED, or leave them at home, depending 
on the final paramedic assessment. I now provide context for pre-hospital 
emergency care, including the role and perspectives of the ambulance service 
and people with lived experience.  
One recent UK Health Technology Assessment (HTA) review of the literature 
acknowledged that the quality and accessibility of care for people in ‘crisis’ is 
highly variable (169). The HTA review also found very limited evidence for 
access to support before individuals arrived at crisis point (169), with 
inconclusive evidence for improving service access to mental health crisis care 
in emergency situations (169). In short, this area is hugely under-researched 
and under-funded. 
This HTA review used the word ‘crisis’, denoted as a pragmatic service 
approach, where crisis ‘brings the service user to the attention of crisis 
services’; for example, through the relapse of an existing mental health 
condition (169). However, ‘crisis’ was also used as a term that included service 
user self-definitions, or people at risk of harming themselves, or theoretical and 
negotiated definitions (169). In short, people in ‘crisis’ overlaps with 
psychological distress that comes to the attention of emergency services, 
including a subset of those with existing psychiatric conditions who have crisis 
care plans for out of hours help, negotiated with the hospital or community 
mental health teams.  
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There are very limited data available worldwide on pre-hospital emergency 
care related to mental health or distress. Emergencies for mental health 
presentations in Australia have been estimated at about 10% of all ambulance 
attendances, with an additional 7% managed via telephone triage service 
(170). In the US, about one in three people seen for mental health-related 
attendances were conveyed by ambulance to hospital EDs (171), with the 
highest ambulance usage related to ‘suicide’ and the lowest for ‘mood and 
anxiety disorders’, leading to a recommended restructuring of emergency 
mental healthcare systems (171).  
In the UK, estimates for mental health attendances by the ambulance service 
are also 10% (172,173). Some individuals repeat dial emergency services, 
sometimes many times over the course of a year, and are, in effect, ‘super 
users’ of the system. For these individuals, there are many locally determined 
‘frequent caller’ procedures, related to individuals and agreed with GPs or local 
mental health services (172). In England, an estimated 0.9% of nine million 
emergency ‘999’ calls made in 2014-15 were calls from patients with locally 
agreed frequent caller procedures in place (172).  
In South West England, ambulance demand has been continuously increasing 
year-on-year of 4-5% for six years to 2016 (174). Analysis has revealed that 
users of adult mental health services have been driving demand for ambulance 
attendance, and that this was six times more influential than alcohol and drug 
use (174), although it is likely that alcohol and drug use have been 
underreported. People with mental health problems were also found to more 
frequently call for an ambulance for incidents where from the ambulance 
service perspective, an ‘emergency response was not warranted’ (174). 
Lived experience perspectives suggest that loneliness is a key feature in help-
seeking, whether at hospital or being able to speak to an ambulance team, 
with many frequent callers (168). Interventions targeted at frequent callers are 
few and expensive, with very limited evidence, although they could be highly 
effective. For instance, one US evaluation using a fire department with an 
embedded trained paramedic found that 59 frequent users were living with 
multiple disadvantages, most with substance use and psychiatric problems, 
and attendance rate with this intervention reduced from 19 to 9 per month 
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(175). There are potential models for changing response to frequent callers 
that could be tested in disadvantaged communities in Scotland. 
The Scottish Ambulance Service (SAS) employs around 4,400 staff, and 
responds to over 700,000 emergency incidents per year. ‘999’ calls are 
handled by one of three Ambulance Control Centres co-located with NHS24 
and the Out of Hours GP service teams (173). Around 25,000 (3.5%) of calls 
are for emergency ‘overdoses and poisonings’ (including accidental), the 
seventh of the top ten main conditions responded to (173). SAS receive 
referrals directly via the ‘999’ service, from primary care and out of hours GP 
systems, and from ‘NHS 24’, the national ‘111’ helpline for urgent telehealth 
and telecare. 
From an ambulance responder’s perspective, there are no universal criteria for 
identifying mental health-related presentations. Presentations are very 
heterogeneous, and it is difficult to disentangle ongoing mental health 
diagnostic symptoms from normal human responses to extraordinary 
circumstances, life events or ongoing adversity or poverty-related 
disadvantages (170). ‘Psychiatric emergency’ symptoms observed may be 
part of long-standing mental health conditions, which may in turn, stem from 
ongoing social contexts related to long-standing poverty, instability, financial 
worries, job loss, poor housing, (135).  
No data were available on the outcomes of those assessed by SAS 
paramedics as being in a mixed category of ‘psychiatric emergency’, which 
included overdoses, ‘deliberate self-harm’ or mental health emergencies. It 
was unknown whether outcomes were relatively better for those treated at 
home, or conveyed to hospital. Secondly, there was anecdotal evidence and 
concern from paramedics about the long-term welfare of individuals conveyed 
to ED (personal communication SAS colleagues). This is the evidence gap 
addressed in my paper three, (see Chapter 5).  
The pre-hospital emergency pathways not only include the response of 
ambulance services, NHS 24, and community mental health teams, but also 
of the police force, and I now introduce and discuss this next. 
 
1.4.5.4 Police Scotland 
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Police Scotland (PS) have a statutory responsibility enshrined as ‘Policing 
principles’ in Section 32 of the Police and Fire Reform (Scotland) Act 2012. 
These are a), ‘to improve the safety and well-being of persons, localities and 
communities…’ and b), to work ‘in collaboration with others where appropriate’, 
’…in a way which (i) is accessible to, and engaged with, local communities, 
and (ii) promotes measures to prevent crime, harm and disorder’ (176). 
The policing aim of ‘reducing harm’ and improving well-being of ‘vulnerable’ 
populations applies to non-crime related calls by people with physical and 
mental health conditions, people who frequently use alcohol and drugs, people 
with addiction problems, and other disadvantages such as homelessness (6). 
This ‘vulnerable’ population includes people ‘suspected as having a mental 
disorder’, who may display signs of ‘agitation, anxiety, paranoia, hallucination, 
self-harm, attempting/ threatening suicide’ (177). However, ‘vulnerability’ may 
encompass a much wider definition, such that ‘any one of us can be 
vulnerable, given sufficient context, setting and life experiences’ (7).  
Terminology is problematic with inter-agency work, with each agency having 
their own cultures and language, and in policing, the concept of vulnerability 
encompasses a subset of those who reach crisis point, stemming from mental 
health problems, psychological distress, substance and alcohol use, complex 
lifestyles, loneliness, trauma and isolation (personal communication Police 
Scotland; (178)). 
Bearing in mind that the ambulance data study (paper 3) found a proportion of 
people (4%) categorised by paramedics as ‘psychiatric emergencies’ died by 
suicide during the following year, it was highly probable that Police Scotland 
contacts would be in contact with many more at risk individuals. There were 
no data available on outcomes for people in contact with Police Scotland. My 
original aim was to link policing data to the NHS ISD ‘unscheduled care 
dataset’, producing an analysis on outcomes associated with pooled 
ambulance and policing contacts. In understanding outcomes related to 
contacts, insights could be gained of where best to develop interventions 
targeted at populations most at risk. Gaining access to police data proved 
impossible to do (at least within the timespan), and I expand on reasons why 
in the introduction to paper 4 (chapter six). I now provide some context related 
to this topic.  
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Police officers are frequently first responders to people experiencing 
psychological distress, and have a vital role in suicide prevention. In the UK in 
2017, there were almost 6,000 deaths by suicide; however, there were also 
1,837 deaths prevented by police officers on the UK rail network alone (179). 
Policing responses to suicide intervention are resource intensive, frequently 
need the expertise of trained negotiators, and incidents take a long time to 
conclude (179). It is appropriate that policing has been used to support people 
at risk of taking their own lives, and to protect people with vulnerability. 
However, there is growing concern about the increased use of policing to 
respond to mental health-related incidents in the community, as a 
consequence of a ‘broken mental health system’ (179). 
As recorded crime has reduced over the last few years, other demands on 
police attention have increased (6). These have been related to exploitation of 
minors, modern slavery, people with ‘vulnerability’ and calls related to mental 
ill-health, and domestic violence, amongst others (6). It is clear there are a 
disproportionate number of people from disadvantaged backgrounds in 
contact with law enforcement and the criminal justice system (6,137).  
The UK’s inspectorate of constabulary (HMICFRS) undertook a recent 
independent assessment of all 43 police forces in England & Wales and the 
British Transport Police, and produced the report ‘Policing and Mental Health: 
Picking Up the Pieces’ (179). HMICFRS found that nearly all police forces now 
have an operational mental health triage team (179). Other key findings were  
that individuals with mental health problems were being badly let down, as well 
as ‘placing an intolerable burden’ on police officers; that much more needs to 
be done with prevention and early intervention; that the current situation is a 
‘national crisis’ that cannot continue, and urgent action is warranted (179). It is 
difficult to envisage a more strongly worded critique of the use of policing to 
plug the gaps in an increasingly strained mental health service. 
The intersect between policing and public health is perceived as a relatively 
new research and practice area, with many obvious overlapping areas such 
as mental health and vulnerability, domestic violence and drug use, amongst 
others (6,180). In reality, these overlaps have multiple, complex, interacting 
problems that have endured for a long time, but recent policy documents have 
only lately highlighted the need to prioritise collaborative upstream 
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interventions (181). However, it is still the case that public health groups 
around the world rarely have policing representation, regarded by some as a 
conspicuous omission (180), although there are exceptions, such as Public 
Health England (182). 
Collaborative partnership working in these challenging areas of overlap have 
great potential for more efficient use of resource with better outcomes for 
vulnerable groups, and there has been a surge of interest in better inter-agency 
working within the past few years (6). The College of Policing and the National 
Police Chiefs Council in England & Wales were amongst 27 signatories of the 
2014 ‘Mental Health Crisis Care Concordat’ (183), along with national 
agencies in health, social care, housing, third sector and local government.  
This Concordat has four main commitments: to provide 24/7 access to support 
for people before crisis point; to ensure mental health crises are treated as 
promptly and on a par with physical health; to treat people with dignity and 
respect with good quality care; and to prevent future crises by ensuring 
appropriate referrals for help (183). The Concordat is also there to monitor and 
enhance police interactions with people who have mental health concerns. For 
instance, there is a will and a need to reduce the use of handcuffs, body 
searches, and custody admissions (183).  
Those who have a mental health condition and come to police attention may 
experience an additional layer of stigma. On the one hand, policing is a 
potentially life-saving intervention and many compassionate interactions have 
been experienced by people with lived experience (179,184). However, the 
interactions can also be re-traumatising and de-humanising experiences for 
people who have already experienced multiple adversities and disadvantages 
(185–187). Police engagement with people in psychological distress is 
required in some situations, but it is very ill-suited for many (185). Police 
intervention can lead to reductions in individual autonomy, and exacerbation 
or escalation of mental health symptoms  (185).  
Interventions that have evidence of effectiveness include police officer training 
on mental health and psychological distress; joint triage police and mental 
health staff (street, control room, or custody suite triage); police officer access 
to a direct line of contact to mental health practitioners; co-responder models 
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where police and healthcare practitioners jointly respond and ‘ride-along’ to 
incidents (180,185,188,189).  
In 2018-19, Police Scotland responded to a daily average of 4,630 recorded 
incidents on the PS Command and Control System ‘STORM’, with 570 daily 
incidents resulting in a linked record on the PS Vulnerable Persons Database 
(VPD), amounting to 208,050 in that year (190). This equated to 80% of all 
Police Scotland calls not being crime related (11). Fifty four people were 
reported missing every day, with 1 in 4 reported missing having experienced a 
mental health concern (PS National Missing Persons Database); these 
individuals are a particular worry as they may be at significant risk (of suicide), 
and concerted police effort is made to find them (190).  
Incidents related to mental health have increased from a daily average of 157 
in 2015/16, to 197 in 2018/19, (PS STORM system), i.e. an increase by a factor 
of 1.25 in 3 years from an annual 57,000 to nearly 72,000. Of the daily average 
of 322 people booked into custody centres in 2018/19 (PS National Custody 
System), 124 (39%) advised they have a mental health concern, more than 
half of whom (54%) returned to custody in the same year (190). 
In Scotland, the criminal justice system has been used by people facing 
multiple disadvantages as a ‘safety net’, when all other services have failed to 
provide help needed (137). In order to access services, individuals have been 
sufficiently desperate to offend and/ or ask for custodial sentences, in order to 
shelter in a custodial ‘safe place’ or receive a court order, through which 
coordination of support can take place (137). These experiences were 
succinctly captured by a quote from the ‘Hard Edges Report’ as follows, 
“She’s not enough of an addict. She’s not enough of a mental 
health patient. She’s not enough of a criminal, you know. She’s 
just not enough of anything to get like a package” (137). 
 
Police being in contact with people in psychological distress was identified as 
a main issue in the Mental Health Strategy 2017-27, and Police Scotland 
Strategy 2026 (153,191). In response to this need, Police Scotland mandated 
that all front line officers undergo dedicated mental health training (188), and 
‘Distress Brief Intervention’ training,  (see next section for more details). 
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Scotland also operates a ‘Community Triage’ model in a number of areas, with 
a mental health nurse available to conduct telephone assessments (188). The 
limited evidence available suggests that successful outcomes are obtained 
when policing and health is well co-ordinated, with good information sharing 
and communication, and considerate of the local communities (188).  
The legal framework is different in Scotland compared with England, where 
section 136 of the Mental Health Act is relevant. In Scotland, Section 297 
(s297) of the Mental Health (Care and Treatment) Act 2003 gives police the 
power to detain individuals for up to 24 hours in a public place on mental health 
grounds, and to confine them in a place of safety (e.g. hospital) for a mental 
health assessment (Place of Safety Order) (177). If no place of safety is 
available, police officers may remove individuals to a police station temporarily 
until a suitable place of safety becomes available (177). Psychiatric 
Emergency Plans hold information on local Designated Places of Safety and 
arrangements for police, health, social work and partner agencies in 
approaching people who appear to have a ‘mental disorder’ (177).  
The statutory framework provides clear processes for those who clearly have 
‘mental disorders’ (177). However a recent Mental Welfare Commission 
Report found that there remains insufficient clarity around processes for those 
who are, for example, intoxicated with mental health symptoms, with 
inconsistent care pathways and challenges in accessing support, highly 
dependent on geographical area (192). Data are available related to s297 
referrals that apply to those taken to Emergency Departments (EDs). There is 
a peak of s297 referrals, with 41% made between 2100h and 0100h; greater 
than half of referrals were a concern of suicide or self-harm; and almost two 
thirds (62%) were allowed to go home (193).  
Most people (96%) with s297 referrals were attended to in EDs within two 
hours (188). However, there is a stark contrast in resource use from a police 
perspective. As opposed to ambulance service paramedics who can leave 
after patient admission to ED, police officers have to stay and accompany 
those referred, so even a two hour wait for each attendance is very time-
consuming (188). This has meant that at peak times of s297 referrals, many 
city front line officers were waiting with referred people in EDs (personal 
communication). Apart from the implications of policing resource use in EDs, 
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there are obvious stigmatising issues related to people on s297 referrals being 
accompanied by police in EDs (personal communication).  
In trying to enable research with Police Scotland, I held a number of 
discussions with senior police leads, who expressed some key areas of 
concern. Police were keen to collaborate, and to have academic evidence to 
support policing activities. There were several areas of concern, and these 
included the assessment of vulnerability, mental health crises and distress, 
missing people, drug-related deaths, intoxication, information sharing, doing 
more with data, and doing more with body-worn cameras and tele-
consultations, amongst many others (personal communication). An over-riding 
concern from police perspectives was that academia was too slow, and police 
could not wait for traditional academic approaches (personal communication).  
My colleagues and I obtained funding and hosted a national multi-agency 
workshop to determine the top five national priorities, accepted for publication 
(7,178). The assessment of vulnerability was the top priority (see Chapter six 
for more detail). A scoping review of the evidence on assessment for 
vulnerability was undertaken, and this is my paper four (Chapter six) (12). 
I now outline main points on the Scottish Government response to 
psychological distress. 
 
1.4.6 Scottish Government investment 
The Scottish Government have recognised that agency response to 
psychological distress has been a significant and poorly addressed problem in 
Scottish society. They have provided opportunities to facilitate better 
collaboration and invested resource in promising interventions. This is 
exemplified by the ‘What Works’ report (188), the first time a report has been 
published on policing and mental health distress.  
For the first time, a dedicated ‘Health and Justice Collaboration Improvement 
Board’, answerable to Ministers of Scottish Government has been introduced. 
A sub-group of the Health & Justice Board has been formed, the ‘Distress 
Intervention Group’ (DIG), tasked with addressing specific actions in the 
Mental Health Strategy 2027 (153). The DIG will provide strategic leadership 
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across justice, health and social care sectors to enable care pathways that are 
more effective for people in distress.  
National trauma training was rolled out in 2017 by NHS Education in 
partnership with Scottish Government (194). Here trauma was either defined 
as a ‘stressful event or situation of exceptionally threatening or catastrophic 
nature’, as one-off unexpected events, or as complex, repeated interpersonal 
forms of childhood or adulthood abuse. Trauma-informed practice training has 
been provided to public service employees in recognition that trauma is 
common, have a range of impacts, ensure safer and more effective responses, 
and where possible resist re-traumatisation (194). 
One promising intervention the Scottish Government has invested in is the 
‘Distress Brief Intervention’ (DBI) programme (see www.dbi.scot). The DBI has 
been piloted in four areas in 2016-2021, as part of national suicide prevention 
strategy, and as a commitment in the Mental Health Strategy 2017-2027 (188). 
The DBI provides a framework for increased collaboration between agencies 
and communities to improve support for people in distress who do not fulfil the 
requirements of an emergency response.   
A definitive evaluation of the ‘DBI programme’ has yet to be reported; however 
an independent interim evaluation shows promise. It found that the majority of 
referrals to Level 2 were people aged under 45; slightly more women than 
men; with the greatest proportion of referrals from EDs (34%), followed by 
primary care (30%), and police (16%) (195). The majority of referrals were 
associated with depression or low mood (60%), with the next highest 
categories for women and men of stress/anxiety, and suicidal thoughts, 
respectively (195). Most people referred agreed that DBI helped them manage 
their distress, with two thirds recording substantial reductions in distress (195). 
 
1.5 Concluding remarks 
In this introductory chapter, I provided a broad overview of two main, but inter-
related topics of suicide and psychological distress. I now provide a brief outline of 
how my papers fit the topics covered, and a reminder of the thesis structure. 
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Four of my papers provided new evidence (papers 1, 2, 3 & 4) or reported methods 
applied to Scottish data for the first time (papers 1 & 5). Evidence was provided on 
descriptors and what happened to people prior to suicide using deaths data 
(papers 1, 2, 3 & 4), hospital data (papers 1, 3, 5), ambulance service data (paper 
3) or emergency department data (paper 3). Paper 4 provided a literature review 
on the assessment of vulnerability from a policing and public health perspective. 
On the theme of suicide, evidence was provided on differences in age, deprivation, 
employment status, and cohabiting status between populations with and without 
hospital records prior to suicide from intentional self-harm (paper 1). For the first 
time in the UK, differences were reported between those who died after discharge 
from general hospital or psychiatric hospital, and the relationship between 
recorded mental health conditions at general hospital visits and time to death 
(paper 1). In paper 2, NRS vital events ‘open’ data pertaining to ‘probable suicides’ 
was used, with evidence provided in an ‘age period cohort’ analysis that two 
successive cohorts of men born around 1965 to 1970 were at increased 
vulnerability for suicide and died at younger ages, compared with those born 
earlier, around 1960 (paper 2).  
Paper 1 reported methods for harmonising International Classification Disease 
(ICD) catalogues ICD-9-CM to ICD-9, and ICD-10-CM to ICD-10 codes. ICD codes 
are the cornerstone of disease and injury classification and in widespread use in 
the UK and US healthcare systems (196). Paper 1 used for the first time in the UK, 
the US Agency for Healthcare Research and Quality (AHRQ) ‘clinical classification 
software’ (CCS) to report aggregated mental health categories. In addition, the 
datasets used in paper 1 were provided unlinked with an indexing variable by NHS 
ISD’s Electronic Data Research and Innovation Service (eDRIS) to enable me to 
deliver a ‘demonstration’ record linkage (see chapter 3), part of the ESRC funded 
‘DAMES’ project (197). 
The methods reported in paper 1 were improved in paper 5 in three ways. Firstly, 
I improved the study design, moving from a single group to a case control design. 
Secondly, the CCS was used as per paper 1, but with newer algorithms for ICD-9-
CM and ICD-10-CM (see paper 5). Thirdly, methods for operationalising ICD codes 
for childhood adversity published elsewhere (England and USA) were applied to a 
Scottish context for the first time (paper 5). This necessitated harmonised disease 
coding from ICD-9-CM to ICD-9, and ICD-10-CM to ICD-10 catalogues (USA 
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based codes), and then cross-mapping codes between ICD-10 and ICD-9 for CCS 
and childhood adversity code sets from USA and England (paper 5). Thus, paper 
5 provided detailed legacy frameworks of harmonised ICD codes for use by others. 
On the theme of psychological distress, ambulance service, emergency 
department (ED), hospital and deaths data (paper 3) were used to summarise 
outcomes for 9,014 emergency calls for paramedic attendance for ‘psychiatric 
emergencies’. This paper reported that just over half resulted in transport to ED 
and that within one year 4% had died including 97 deaths by suicide, representing 
13% of all such deaths that year (paper 3). Therefore, upstream suicide prevention 
activity should be focussed on paramedic interaction with those calls categorised 
by paramedics as ‘psychiatric emergencies’ (paper 3).  
Continuing on the theme of psychological distress but using terminology commonly 
used in policing, are those individuals considered to have ‘vulnerability’ (paper 4). 
The scoping review of assessing vulnerability aimed to ascertain a working 
definition of vulnerability, and identify ways of assessing vulnerability, such that 
those in most distress or need could be triaged or flagged differently (paper 4). 
This paper found that there was no evidence-based definition of vulnerability or 
unified assessment model, and that policing perspectives are context-dependent 
while public health perspectives are person-specific (paper 4). Therefore, 
vulnerability as a construct was wide, encapsulating mental health, and including 
multiple settings. 
In chapter two, I introduce and outline context and methods related to using large 
routine datasets. Chapters’ three to seven contain a paper each along with a short 
narrative. In the final chapter of this PhD, chapter eight, I conclude with the 
‘National Summit on Mental Health, Distress and the Emergency Department’, an 
event I co-led, and at which the main findings from this PhD were communicated 
along with key expert testimonies, including lived experience perspectives. My 
papers and the wider evidence summarised in this thesis greatly shaped my 
thinking, and influenced this event. Public mental health urgently needs whole 
system thinking and multi-agency working, with lived experience perspectives 
informing policy. The agenda and consensus findings disseminated are included 




2. Methodological background  
 
2.1 Chapter scope 
 
This chapter covers my main methodological theme in using data and data science 
to advance knowledge. I begin with macro level information, providing historical, 
geographical, and contemporary contexts, before moving on to an overview on 
open data, UK data investment and archiving services. I then provide information 
on electronic health research in Scotland, spanning history, micro level detail on 
disease classification, NHS morbidity records and NRS death records, and the use 
of ‘safe havens’ and permissions. A section on evidence and ethics is then 
provided, followed by a more technical section on linking data and health data 
science.  
 
In this chapter, I occasionally draw on personal perceptions of the data landscape 
and matters discussed during the period 2011-2019. As a participant at various 
quantitative sociology research meetings, Scottish Health Informatics Platform 
(SHIP) retreats, E-Health Informatics Research Centre (EHIRC) and Farr Institute 
events, I witnessed reflections of fellow attendees, discussants and presenters. 
Where any statements are my personal perceptions, and there is no other 
supporting evidence, I provide such an indication in parentheses. 
 
I end this chapter with a personal reflection, training needs fulfilled in order to 
complete the work in these papers, and a brief synopsis of how the themes of this 
PhD are innovative in their use of data.  
 




The field of health data science evolved considerably between 2000 and 2020. 
During the course of this PhD, descriptors for electronic Health (e-Health) data 
linkage were interchangeable with health record linkage, health informatics, 
bioinformatics, and digital health data, amongst others. e-Health is a term that 
encompasses a range of activities concerning health, technology and 
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commerce (198). The concept of ‘e-Health’ is very loose, and a simple 
consensual definition does not exist. In the context of this document, e-Health 
refers to the electronic health information and technological systems that are 
a prerequisite for undertaking linkages of health data. 
 
‘Data linkage’ involves combining electronic data from two or more routinely 
collected sources that relate to the same individual, family, place or even event 
(199). Person-level data is drawn from datasets and joined on an identifier to 
form a richer information resource, and data may be drawn from health, 
education, social care or other government datasets (199). Linked datasets 
are usually de-identified, and expected to comply with data protection 
legislation and confidentiality requirements (200). 
 
‘Data science’ is relatively new terminology as well, encapsulating applied 
statistics, epidemiological concepts, and more recently, approaches from 
computing science, such as machine learning and artificial intelligence (201). 
For the purposes of this thesis, ‘data’ refers to organised information that might 
be analysed for research purposes. Most data used in the papers below would 
conventionally be defined as ‘large scale’, insofar as it involves at least several 
thousand records and often more; many of the datasets are also ‘complex’, in 
that they have non-standard features or aspects that require additional work to 
take advantage of.  
 
In addition, data can be considered on a spectrum in terms of the levels of 
accessibility: ‘open’ data might be freely and widely available to others, but 
other types of data, perhaps attached to sensitive or personal information, 
remain ‘sealed’. On that data spectrum are ‘de-identified’ data, only brought 
together and analysed in restricted conditions, or for very particular 
circumstances, as has happened for Covid-19 (202,203). ‘De-identified’ data 
refers to confidential personal data that has been effectively anonymised 
conforming to the Information Commissioner’s Office recognised code of 
practice (202). 
 




Health data integration emerged as far back as the 1960s; the first system for 
organisation of patient records called the ‘Problem-Oriented Medical Record’ 
(POMR) was developed during this decade by Professor Lawrence Weed, 
University of Vermont (204). During the following decade, with the advent of 
computer technology, the first computerised medical information system, in the 
world was developed: the ‘Problem-oriented medical information system’ 
(PROMIS), also developed by Professor Weed and implemented in 1970 on 
several wards of the Medical Centre of Vermont.  The second known data 
integration system was developed by Sir Donald Acheson, Director of the 
Oxford Record Linkage Study, and the epidemiologist widely credited with the 
vision of linking medical records nationally in order to “provide excellent 
morbidity statistics and create a science of prognosis…” (205).  
 
Conceptual differences in approach between Professors Weed and Acheson 
have been summarised: the former’s concerns were “about logical 
fragmentation in clinical decision-making” and the latter’s concerns were 
“about institutional fragmentation as a barrier to planning and evaluation” 
(206,207). In practice, it has been noted that whereas both men wanted to 
improve communication, Weed focused on the communication between 
clinicians and Acheson wished to improve communication between institutions 
and their databases (207). The contemporary manifestation of the traditions of 
Weed and Acheson is that of electronic health records and data linkage 
systems, respectively (206).  
 
The period 2000-2020 has witnessed a revolution in the internet as an 
information sharing resource, creating the opportunity to access and transport 
vast amounts of e-Health information (208–210). Considerable potential exists 
via information technologies to enhance health and enable healthcare 
improvements, for instance with the dynamic linking of health and 
environmental monitoring systems (211). Despite the potential, national 
systems of linked health records are still relatively rare, being complex and 
difficult to achieve. Several countries have embarked on national initiatives to 
make available electronic routine health and administrative data for research 





The infrastructure platforms necessary to achieve data linkage capability 
required inter-agency collaborations and a far-sighted, shared vision of 
perceived benefits for society. In 2004, an international review of countries with 
the capability of linking large population datasets assessed only a handful of 
‘information-rich environments’ with an international reputation for using record 
linkage in doing research (199,212). These were the Manitoba Population 
Health Information System, Oxford Record Linkage Study, Scottish Record 
Linkage System, Rochester Epidemiology Project, the British Columbia Linked 
Health Database, the Western Australia Data Linkage System and the Centre 
for Health Record Linkage in New South Wales, Australia (199,212).  
 
Since 2004, several others have emerged, including Canadian provincial 
systems, the Secure Anonymised Information Linkage (SAIL) in Wales, the 
Population Health Research Network, Australia as well as newer systems 
emerging in the UK (206). Overlooked by this early literature were others, 
including the Scandinavian countries, which have a long tradition in 
warehousing national registry information. For example, Sweden has 
sophisticated population registries, with each citizen allocated a unique 
identifier from birth, and data available for re-use by researchers around the 
world, subject to necessary conditions (210,213). 
 
2.2.3 Contemporary approaches to data linkage 
 
Harnessing the power of large, linked datasets in analyses with relatively 
recently available computing processing capability offered opportunities in 
understanding society previously not possible. Data science is often used to 
describe a wide range of uses of data, of which re-use and analysis of large, 
‘routine’ datasets formed an emergent discipline (210). The secondary use of 
datasets had substantial appeal not only to traditional academic research, but 
also to government and business (214). The capability of exploiting existing 
datasets within the last decade coincided with fiscal austerity measures in the 
UK, introduced after the 2008 economic recession. Using existing data in 
analyses offered substantially cheaper alternatives in providing evidence for 
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policy and practice, than gathering primary data - the latter being labour-
intensive and expensive to support (210).  
 
Therefore, a few key ingredients conspired to create the right environment for 
health data linkage research to flourish, namely, the computing capability, the 
unprecedented and increasing data resources, cost-efficiency and political will. 
I now elaborate in more detail on some key strategies used to achieve this. 
 
2.2.4  ‘Open Data’ in the UK 
 
‘Open data’ may be defined as data that meets criteria of being accessible, in 
a digital format and free of restriction on use in its licensing conditions (215). 
The UK government has shown support for the principle of making population 
data freely available, in response to societal demands for improved 
transparency, describing data in the UK Open Data White Paper as the “21st 
century’s new raw material” (215). The political ideology underpinning the need 
for transparency was that of transparency driving prosperity, by “creating an 
information marketplace for entrepreneurs and businesses”, in order that 
“public services are more personalised and efficient in the future” (215). So far, 
some 9000 datasets have been released via the data portal 
(www.data.gov.uk), covering health, education, transport, crime and justice. All 
government departments have now published their ‘Open Data Strategies’. 
The right of people to access data has been increased beyond the scope of 
the Freedom of Information Act and there have been initiatives in improving 
data standards for greater usability (215). The open data initiatives have been 
developed in tandem with promises of building public trust in using data, and 
the need for robust protection of the public’s right to privacy remaining 
paramount (215). 
 
2.2.5  UK data archiving services 
Long before the UK government’s ‘Open Data’ initiative came into being, 
comprehensive data archiving dissemination services existed, now a 
collaboration of expertise under the umbrella organisation UK Data Service 
(UKDS) (216). Surveys such as the British Household Panel Survey and 
Understanding Society, and the National Health Surveys are hosted and 
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disseminated via the UK Data Archive (UKDA) (216). The UKDA has the 
largest collection in the UK of social science and humanities digital data 
(http://www.data-archive.ac.uk/about/archive). These population surveys all 
offer additional socio-economic data to broaden understanding of the impact 
of people’s life circumstances in relation to health outcomes.  
The UKDA offer a controlled approach to data access (with data downloadable 
to approved researchers, projects and computers), an alternative variant to the 
‘Safe Haven’ system. A ‘safe haven’ is a physical environment for population 
data research designed to minimise risk of identifying people (217,218). 
However, the UKDA is generally viewed as delivering all the convenience of 
access to data and data quality, without the drawbacks of the Safe Haven 
systems. Whereas the model for data access via ‘Safe Havens’ was in flux 
during the 2010’s while getting established, the model for the UKDA was long 
established, following a long period of negotiation with data providers, and 
building on work which has already been done on traditional complex data, (a 
broader discussion on Safe Haven models is provided in 2.2.7.3).  
 
2.2.6  UK health data research investment 
 
e-Health data science holds considerable research value in tracking large 
numbers of patients to establish long term outcomes for disease and adverse 
effects of medication. This discipline is still relatively young, although predicted 
to lead many more years of data-driven health research. Until relatively 
recently, data sharing was not usual practice within public health research 
communities. However, the UK landscape has changed considerably since 
2010, with commitments that have increased access to data, alongside 
addressing concerns on the potential risk of disclosure of identifiable personal 
data (219).  
  
In a joint statement made in 2011, the Wellcome Trust and seventeen other 
major international funders of public health research committed to a joint aim 
to “increase the availability to the scientific community of research data they 
fund that is collected from populations for the purpose of health research and 
to promote the efficient use of those data to accelerate improvements in public 
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health” (219). These same funders recognised that there were significant 
challenges to build the culture and resources necessary to support data 
sharing. They identified goals to address these issues, which included 
“building capacity and skills in the research community to manage and analyse 
data…” (219). Three core principles underpinned the data-sharing 
commitment, those of being equitable, ethical and efficient (219). 
 
It was possible to foresee that increasing numbers of person-level attribute 
variables could be pooled together from, for example, social, medical, 
genetics, dispensed medication, and environmental records, as well as other 
individual characteristics, such as motivational aspects of personality profiles 
or mental health and wellbeing scale scores. 
 
As government and research interest grew in linking electronic health records 
with other datasets, funding opportunities were opened up in support of linked 
data research. One such example was the first UK call for Electronic Health 
Informatics Research Centres (E-HIRCs), a competitive funding opportunity 
supported by a UK consortia of research councils and voluntary sector 
organisations, led by the UK Medical Research Council (MRC) in 2012 to the 
combined value of circa £19 million (220). The E-HIRCs initiative was designed 
to build capacity and expertise in health informatics research. These centres 
of excellence based in London, Dundee, Manchester, and Swansea were to 
“act as an interface with industry, practice and policy with the aim of building 
and sustaining a vibrant health informatics research capability in the UK” (220).  
 
In 2013, the MRC announced a further £20 million investment in the Farr 
Institute, devoted to capital investment in buildings for health informatics and 
allied disciplines, in training new health data scientists needed for research 
and clinical practice, sponsorship of scientific conferences, and the 
establishment of two new academic journals (210,221). Thus, the four E-
HIRCS became four regional Farr Institute Centres, mapped to Scotland, 
N.England, Wales and London, and newly affiliated with 23 other Universities 
(210). A recent evaluation of the Farr Institute concluded that it had played a 
key part in growing the discipline of data science for health (210). NHS Digital 




In 2018, Health Data Research UK (HDR UK) was formed, a £110 million 
investment in a single national institute, and a much larger successor to the 
Farr Institute. HDR UK had far bigger ambitions with research priorities 
spanning understanding causes of disease, clinical trials, improving public 
health, and providing better care (198). HDR UK is an independent non-profit 
Company supported by Research Council and charitable funders, bringing 
together universities, NHS, industry, patient groups across thirty one UK sites 
(198). Alongside this large scale investment in health data research, there was 
a corresponding £34 million ESRC investment in using public sector data for 
social good, with four UK Centres for Administrative Data Research, including 
one in Scotland (222).  
 
There are negative sides to data sharing and linked population data research, 
and serious incidents of public mistrust in using data have occurred; for 
example ‘care.data’, an initiative in 2014 to extract GP data (223), was paused 
after widespread criticism, including from the Royal College of General 
Practitioners (202). In 2016, the National Data Guardian (NDG) Dame Fiona 
Caldicott was asked by the Secretary for Health to review health data sharing, 
finding that although in general there was still a high degree of public trust in 
NHS safeguarding of data, this trust had been somewhat eroded (202). This 
review proposed a new consent/ opt out model that gave people a means of 
choosing how their data is used, besides direct care (202). This opt out model 
was recommended to be implemented in all organisations that process health 
and social care information and that individuals could opt out of personal data 
being used, unless there was a legal requirement or overriding public interest 
(202).  
 
The introduction of EU General Data Protection Regulation (GDPR) in 2018 
was a timely intervention (210), as it conferred EU citizens strengthened data 
protection rights, irrespective of where data was processed in the EU (202). 
However, GDPR has brought additional challenges to the health research 
community, including a lack of a clarity on the basis for processing personal 
data for secondary research purposes, and that pseudonymised data 
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(containing a patient indexing system that is anonymised in practice) was not 
considered as anonymised data (224). 
 
2.2.7  Health informatics research in Scotland 
 
Scotland currently has a relatively stable population of 5.5 million (136), with a 
single-state NHS healthcare provider used by almost all citizens, paid for by 
taxation and free to access at the point of need (209). A stable population 
confers an advantage in population data research as migration is relatively low, 
and therefore there are greater numbers of records pertaining to individuals 
covering lifespans. The Scottish Government administers NHS Scotland, via 
regional Health Boards (209).  
 
Scotland’s position as one of a handful of countries around the world to 
possess a comprehensive health record linkage system is owed, in most part, 
to a far-reaching decision made in 1967 by the organisation which preceded 
the current NHS Information and Statistics Division (ISD) in Scotland and the 
Registrar General of Scotland (209,225). It was decided that from 1968, all 
hospital discharge records, cancer registrations and death records would be 
held centrally, as machine-readable unanonymised records (225). Records 
were held with personal information in order to facilitate matching records on 
ad hoc linkage projects (225).  
 
In the 1970s, the Community Health Index (CHI) number was introduced and 
gradually adopted across NHS Scotland until full coverage was achieved 
towards the end of the 1980s (225). The CHI number is a unique number 
conferred at birth, on registration of an individual with a General Practice, or 
for a new hospital record where an individual has no CHI number. In 
comparison, the NHS number (the CHI number equivalent in England & 
Wales) was introduced much more recently in 1996, and only from 2002 was 
every new-born given their own NHS number (226). 
 
A joint project between NHS ISD and the Computer Centre of the Scottish 
Health Service was undertaken in 1989 to pool together a permanently linked 
dataset of records, which could be dynamically updated in time (225). This 
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pooled dataset has since been ‘CHI-seeded’ back in time to 1981, so that all 
hospital records since then have an associated CHI number (209). 
 
I return to the CHI system and the Scottish health record systems in section 
2.2.7.5, but first provide context for the discipline of health data linkage 
research, and the opening up of resources within the UK and Scotland. 
 
2.2.7.1 Data linkage initiatives 
 
Scotland was well positioned to harness data linkage capability because NHS 
Information Services Division (ISD) routinely warehoused electronic hospital 
records. In 2010, the Scottish Health Informatics Programme (SHIP; 
http://www.scot-ship.ac.uk/) was launched, well before the UK EHIRCs and 
Farr Institutes. SHIP fulfilled several aims; it championed the existing NHS ISD 
data, provided dedicated training for researchers, established a community of 
interested academics and students, and led a successful public engagement 
exercise (227).  
 
Perhaps one of the most valuable contributions of SHIP was that it was 
instrumental in delivering a national solution in appropriate sharing and use of 
health data for research purposes (228). This national solution balanced two 
key principles of (a) promotion of public interest and (b) protection of privacy 
and other interests of citizens (229). This solution required researchers to 
travel to one of several 'safe havens' where data activities could be done with 
the risk of disclosure reduced by controlling access and with pre-specification 
and prior ethical approval of dataset linkage. This mimicked a model that was 
being used in other micro-data analysis projects (216,230). 
 
Contemporaneously with the SHIP initiative, was the ESRC-funded Data 
Management through e-Social Science (DAMES) programme (197,226). Part 
of the aim of DAMES was to develop an e-infrastructure and technological 
platform supporting a wide variety of e-Social Science themes, including an 
overlap with e-Health. This work was being applied in the context of the SHIP 
programme of work and encompassed cross-sectoral linkages of health and 
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socio-economic data, with a focus on studying mental health and suicide 
(8,226,231,232).  
 
The DAMES project tested the ‘VANGUARD’ system in collaboration with 
colleagues from the then National e-Science Centre, University of Glasgow 
(232). ‘VANGUARD’ was applied in using and linking pseudonymised and 
partially anonymised data in secure environments, where all data providers are 
able to sign-off on the linked, joined, anonymised data sets before final release 
to researchers (232), a system still in use today. 
 
Therefore, this PhD project started in 2011, during a time of considerable flux, 
in a time of aspiration with both SHIP and DAMES, and in which the landscape 
for e-Health data linkage was rapidly changing.  
 
2.2.7.2 Public engagement  
 
Having public approval of data linkage is fundamental to long-term success in 
using data for public good. Therefore, considerable effort has been made with 
public engagement activities in Scotland to assess opinions of data sharing as 
part of the ‘Scottish Health Informatics Programme’. SHIP findings supported 
general public acceptance of health data being used for public benefit; that 
public trust was paramount for research, that the public should play a role in 
setting research priorities, and that it was important that the public is informed 
about how their data is used (227,233).  
 
Public opinion was generally trustworthy of academic researchers accessing 
data, with perceptions expressed that they were more altruistic than non-
academic researchers, as long as appropriate safeguards were in place 
(202,233). Raising public awareness with a focus on promoting successful 
examples of linked data research was thought to be key, so that the public 
could understand better what was done with their data, and build trust in the 
process (233). Governance mechanisms were central for fostering trust, with 





However, when it came to commercialisation or industry use of data, people 
were generally uncomfortable about this, particularly if profits were being made 
from personal health data (233). Discomfort expressed stemmed from a 
recognition that any research motivated by profit would in due course lead to 
a consequential erosion of public trust in the research, and in devaluing 
science (233). It is useful to be aware of public opinion as that provides 
valuable context to the legislative framework and data environments, and 
serves as a reminder that researchers do their utmost to demonstrate 
trustworthiness and foster public confidence in how data is used.  
 
2.2.7.3 Accessing data and Safe Havens 
In Scotland, the electronic Data Research and Innovation Service (eDRIS) was 
introduced in 2013 to facilitate access to linked health research data (209). 
eDRIS are part of NHS ISD, have a role in Public Health Scotland, and support 
Health Data Research UK, the Scottish Centre for Administrative Data 
Research, and Scottish Government Linkage Projects (234). Researchers who 
wish to use health datasets contact eDRIS as a single point of contact. 
Enquiries are reviewed by eDRIS for feasibility, and a quote is provided for the 
work involved, along with a named Research Coordinator who provides 
advice, access to data via the secure national ‘Safe Haven’, and support 
throughout until project(s) have been completed (234). I now focus briefly on 
the topic of safe havens, including some personal reflections. 
The Data Sharing Review Report undertaken by Thomas & Walport for the UK 
Government recommended use of 'Safe Havens' as an environment for 
population-based research and analysis, in which the risk of identifying 
individuals is minimised (217,218). The ‘Safe Haven’ model is preferred and 
offered by the National Records of Scotland (www.gro-scotland.gov.uk), and 
UK Secure Data Service (https://www.ukdataservice.ac.uk/use-data/secure-
lab/about.aspx). The Scottish Health Informatics Programme, when it 
emerged, was also in favour of the existing Safe Haven model for data access 
and usage, based upon researchers having to physically visit secure settings 
to access, link and use available data sets (209). Other technical solutions 
existed as alternatives to the Safe Haven model, e.g. the Virtual Private 
Network (VPN) model that permitted researchers to access data remotely from 
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their personal computer, and although this was popular with researchers, data 
providers were resistant to adopt this model. 
Counterintuitively, having made the Scottish public aware of what researchers 
were doing with their data, it became necessary to more closely manage public 
perceptions, and in the early 2010’s the Safe Haven solution was seen as 
lowest risk and offered in order to better foster public trust (227). There was 
consensus amongst the SHIP community that securing enhanced public trust 
was advantageous (227) and would pave the way for trustworthiness of SHIP 
activities with maximised transparency in data sharing processes (233).  These 
activities included opening up discussion to use other secure data access 
models that were still low risk, but more efficient for researchers, which 
ironically meant that in trying to ‘unleash’ the potential for data in Scotland, it 
became more difficult and more expensive for researchers to access data 
(personal perception).  
 
The original lowest-risk Safe Haven model had some recognised 
shortcomings, such as lack of flexibility in handling and exploring complex 
data, and demanding travel and physical co-location of researchers. The 
physical safe haven space had to be booked, as it could not accommodate 
more than one researcher at a time, and researchers not within easy reach of 
one of the safe havens were disadvantaged (personal perception). The Safe 
Haven framework increasingly could not satisfy demand in population health 
research, and arrangements were particularly difficult in an international 
comparative framework, where it was necessary to pool data from different 
countries in order to permit analysis, as is the case with rare diseases (231).  
 
Moreover, detailed activities of exploring and manipulating data resources 
(such as recoding variables) were not readily achieved in the Safe Haven 
framework, where transferability of supplementary files, used extensively in 
such operations, was constrained. By way of a personal example, it was 
impossible to use Standard Occupation Classification (SOC) coding systems 
available online to operationalise Occupation codes contained on death 
certificates used in PhD paper 1 (Chapter 3), or of transposing SOC codes to 
the Cambridge Social Interaction and Stratification Scales (CAMSIS), a 
measure of personal affluence (235). This meant that instead of making use of 
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previously published and dynamically updated data coding structures, 
extensive syntax had to be written from scratch. Indeed, Safe Havens were 
especially poorly suited to this and other rapid expansions in data resources 
being made available in health, social science, education and other agencies, 
as well as complex large scale and longitudinal resources that benefitted from 
extensive preparatory effort and exploitation of separate supplementary data 
(personal perception). In time, this problem was overcome somewhat by 
downloading resources indicated above and formally requesting eDRIS place 
these into the Safe Haven (see below on the ‘Scottish model’). Although this 
was a solution, it meant that online resources were not exploited in the 
intended way, i.e. with web address file pathways called from within syntax 
(personal experience). 
 
The Safe Haven model had to evolve in order to provide sufficient utility for 
researchers to access and analyse administrative data. By 2015, the ‘Scottish 
model’ was developed, with four main hallmarks (209). Firstly, data remained 
under the ‘responsibility of different data controllers and brought together for 
clear research questions that had public benefit’ (209). Secondly, de-identified 
data was ‘provided to researchers via a federated network of safe havens’ 
(209). Thirdly, only ‘approved researchers’ could access data, with approval 
contingent on researchers passing a course on legal frameworks and privacy 
risks; and finally, public trust was to be continuously developed through ‘good 
practice and public benefit’ with commercial partnership research (209). The 
‘Scottish model’ therefore produces ad hoc data linkages, drawing on existing 
NHS and other data linkage systems that are open-ended, unlimited, and 
continuously update as new data arrives (206). 
In some circumstances the ‘Scottish model’ offered researchers data access 
via remote, secure access provision to the Safe Haven using VPNs from 
approved ‘whitelisted’ Internet Protocol (IP) addresses (209). Permission to 
access and process data via VPN, instead of attending in person at a Safe 
Haven is dependent on PBPP’s assessment of the level of risk of disclosure of 
the data requested, with lower risk projects assigned access via VPN. This 
model also meant eDRIS-approved electronic documents could be placed into 
the Safe Haven, and electronic outputs could be removed from the Safe Haven 
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once they had been vetted against statistical disclosure control policies by 
eDRIS, to help ensure no individuals could be identified from their data (209). 
Although the technical capability of doing this had been in existence all along, 
the pace of change had been constrained by the perceived public acceptability 
of the technological solutions. This model permitted secure access to a variety 
of distributed data, where data providers are autonomous and able to 
implement their own access and usage policies. Pivotal points on which 
acceptance was achieved was the positive public engagement exercise (227), 
and an information governance framework in which researchers accepted 
responsibility for the confidentiality of data (228). 
However, the ‘Scottish Model’ is still problematic in that researchers cannot 
access web-enabled resources when working within the physical Safe Haven 
or when accessing via VPN. For instance, resources and syntax made 
available by other analysts on the developers’ platform, ‘GitHub’ are 
impossible to access from within the Safe Haven, as the secure environment 
does not permit web access. In addition, there are significant time constraints 
waiting for approval of documents in support of analysis to be placed in Safe 
Haven project folders, and for outputs to be released, which can create 
significant project delays (personal experience). There will undoubtedly be 
future iterations of the Safe Haven that are more efficient, but first require 
innovative technological solutions to monitor researcher internet use from 
within the Safe Haven environment. The other model not mentioned here is 
one where researchers are permitted to take data away under agreed licence 
conditions (such as are offered by ONS or UKDA), however I have not 
expanded on this here because at this point in time, it is highly unlikely to be 
adopted as a model for accessing NHS data.  
 
In general, there is some pressure to move away from cumbersome physical 
Safe Haven models. Whilst the VPN connection model has been able to satisfy 
increasing demand from the research community in allowing multiple user 
access to Safe Haven data in parallel, the drawbacks as outlined above are 
still substantial. Research projects with more sensitive personal data are still 
mandated by PBPP to be done within a Safe Haven. An interesting 
development is that since March 2020, in response to covid-19 restrictions, 
permissions for access via VPN, rather than physical safe haven were 
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dramatically and unexpectedly accelerated (203), and it remains to be seen 
whether these measures will stay. 
 
2.2.7.4 Permissions process to use data 
In order to use data, mandatory approvals are required for using sensitive NHS 
data, and for linkage of NHS datasets. During the course of this PhD, the 
legislation governing the use of personal data changed to the UK Data 
Protection Act 2018 (DPA2018), replacing the Data Protection Act 1998 
(DPA1998).  
Papers one, three and five all used data that required Data Protection 
approvals; papers one and three obtained approval under DPA1998, while 
paper five was approved under DPA2018. DPA1998 allowed data processing 
of ‘personal’ data in ‘fair and lawful’ ways, with section 33 of DPA1998 
permitting data to be used for research as long as it was not to the detriment 
of any particular individuals, or caused distress to any data subject (209). 
Notably, both DPAs only applied to the processing of personal data, (including 
pseudonymous), of living individuals. For paper one, which only processed 
data of those who had died by suicide the DPA1998 did not apply, although 
Article 8 of the Human Rights Act 1998 did apply, which considered the right 
to ‘respect for family life’ of the deceased (236).  
The NHS Caldicott Guardians hold the responsibility of ensuring compliance 
with DPA1998 and DPA2018 at NHS Health Board level, and at national level 
through the Public Benefits and Privacy Panel (PBPP) (209). PBPP replaced 
the Privacy Advisory Committee (PAC); Paper one was approved via PAC, 
and papers three and five via PBPP. The PBPP was set up by the Scottish 
Government to provide a ‘single, consistent, open and transparent scrutiny 
process for health data to be used for different purposes, including research’ 
(237). The DPA2018 incorporates the EU General Data Protection Regulations 
(GDPR). The PBPP scrutinise requests for access to data on behalf of the 
Scottish public, to ensure that the public benefits and privacy implications have 
been considered, and that the ‘technical and organisational arrangements’ 




To justify processing personal data, the most frequent legal basis used by 
researchers has been GDPR Article 6.1(e), ‘performance of a task that is in 
the public interest’ (237), while processing sensitive personal data, including 
physical or mental health data was lawful provided it met Article 9.2(i) ‘public 
interest in public health’ (237). I obtained approval for paper five from PBPP 
using GDPR Articles 6.1(e) and 9.2(i); and this application also required a 
GDPR Data Privacy Impact Assessment and a Privacy Notice. In addition, the 
Common Law Duty of Confidentiality applied for using healthcare data, 
covered in the ‘right to respect for private life’ in Article 8 of the Human Rights 
Act; here I was able to use exempted circumstances as stipulated in The 
Caldicott Principles and the Data Protection Principles.  
PBPP weigh up public benefit of research against the privacy risks, and 
consider applications made against five principles of ‘Safe People, Safe 
Projects, Safe Data, Safe Settings and Safe Outputs’ (237). However, PBPP 
is only one part of the approvals process, and assessed after a favourable 
opinion has been granted from NHS Research Ethics Committee or a 
University ethics committee. Therefore, it can be a lengthy process to secure 
approvals, and obtaining PBPP approval does not infer the requested data has 
been extracted and is ready for use. Obtaining approved data via eDRIS may 
be subject to wait times, and completely out of the control of those who request 
data. This can be fraught, particularly when external funders wish researchers 
to start within six months of notification of successful application, or research 
is being undertaken within the time limit of a PhD.  
 
2.2.7.5 Scottish morbidity records (SMR) 
 
As already mentioned, the CHI number was introduced in 1970s, achieving 
‘full’ population coverage by 1988, and used to ‘CHI-seed’ records going back 
to 1981 (225). The CHI-system is sometimes referred to as the ‘population 
spine’ as it is a unique indexing system containing personal identifiers of 
people who have accessed NHS Scotland services (238). The CHI coverage 
of the population has been estimated at between 96.5% and 99.9% (209). 
These CHI-indexed electronic patient records are instrumental in enabling 
record linkage to other datasets, indexing probability matching identifiers to the 
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population spine, thereby permitting pooled records of hospital episodes linked 
to other routine data along the life-course.  
 
Diseases and health disorders are categorised by a standard diagnostic tool 
called the International Classification of Diseases (ICD) for the purposes of 
clinical, epidemiological and healthcare information management (239). 
Countries who are members of the World Health Organisation (WHO), 
including Scotland, use the ICD system in classifying diagnostic codes on 
healthcare records and causes of death on vital events records.  
 
A host of different datasets are available from Public Health Scotland via NHS 
ISD. For example, service data related to waiting times, delayed discharge and 
performance statistics are available, as well as aggregated estimates of 
disease prevalence through to individual level prescribing data and healthcare 
records. Relevant morbidity data is contained in the linked Scottish Morbidity 
Records (SMRs). SMR datasets of physical health (SMR01) and mental health 
(SMR04), maternity dataset (SMR02) and cancer registrations (SMR06) have 
been linked to NRS vital events registrations and are regularly updated 
(SMR99). SMR01 captures electronic records from general hospitals and 
SMR04 from psychiatric facilities, but neither hold outpatient records. 
Outpatient records are contained in SMR00, which was established later on in 
1997 (240); these records are much less reliable than in-patient records and 
are therefore used much less.  
 
Papers one and five (chapters 3 and 7) use methodologies applied to SMR01 
and SMR04 data that were linked to NRS death registrations.   
 
2.2.7.6 Unscheduled Care Dataset (UCD) 
The Unscheduled Care Data Mart (UCD) arose from partnership working 
between NHS Information Services Division, NHS 24 and the Scottish 
Ambulance Service (SAS). From 2011, UCD linked data from these three 
organisations, including Emergency Departments (EDs) and death 
registrations, with out of hours (OOH) primary care contacts added in 2019 
(241,242). The UCD went ‘live’ in 2014, and each year adds 1.4 million NHS 
records covering approximately 600,000 SAS records, 1.5 million ED 
79 
 
attendances, 560,000 emergency admissions and 900,000 OOH primary care 
contacts (241).  
The UCD contains demographic data of age, gender, postcode-derived 
deprivation codes and several geography codes. There are different coding 
frames within the UCD, depending on the data source. NHS 24 data contains 
structured text field for symptoms; ED data contains derived data from the A&E 
Datamart (243) including a text field for presenting complaint, ICD10 codes 
and diagnostic grouping variables (243,244). In 2019, OOH primary care data 
was added to the UCD and contains clinician-coded ‘Read’ codes. SAS data 
are derived from the Advanced Medical Priority Dispatch System (AMPDS), 
including call type (emergency, urgent, routine), despatch code for presenting 
complaint, and final AMPDS code (attending paramedic’s working diagnosis).  
Acute inpatient and mental health hospital data in UCD are restricted to 
emergency admissions or non-respite admissions, respectively, derived from 
the Acute, Cancer, Deaths and Mental  Health Datamart (ACaDMe) (242,245). 
ACaDMe differs in that it contains subsets of inpatient and outpatient records 
from general hospital (SMR01), mental health (SMR04), cancer registrations 
(SMR06) and death (NRS) records (242). Death registrations are included in 
the UCD, not as part of patient journeys but to enable estimates of time from 
unscheduled care events till death (242). 
The CHI number is used by NHS ISD to document patient journeys using 
contacts with all the agencies involved to produce Continuous Unscheduled 
Care Pathways (CUPs) (241). A CUP is a continuous succession of urgent 
care contacts that occur within 24 hours of each other, or 48 hours if linked to 
an acute or mental health stay (using SMR01 and SMR04 data). Time stamps 
of 23:59 are attributed to both admission and discharge dates to permit 
estimations of time and assess whether these are one continuous pathway. 
Code letters are tagged to each contact, as follows: N=NHS24; S=SAS; E=ED; 
A=Acute hospital emergency stay; M=Mental health non-respite stay; 
O=Primary Care out of hours (242). Chronologically ordered patient journeys 
are formed from a series of code letters. For example, ‘NSE’ represents a call 
to NHS 24, followed by SAS and ED presentation within 24 hours (242). 
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The UCD datamart was used in my paper three, and this was the first time the 
UCD had been used for research purposes. In this study, I led on the data 
science, securing funding with Dr Eddie Duncan (PI) and team; further details 
are available in Chapter five. 
 
2.2.7.7 National Records of Scotland vital events 
 
The data custodian of vital events, including death registrations is National 
Records of Scotland (NRS, formerly the General Register Office for Scotland). 
NRS collect cause and circumstantial death data and characteristics such as 
age, gender, residential address, occupation and means of suicide. Postal 
codes are recorded on each death certificate by Scottish residential address, 
or by postcode at place of death for those without a residential address, (the 
latter group may have CHI numbers, but most will not).  
NRS classifies the underlying cause of death using information on the death 
certificate and any additional information from pathologists or Crown Office 
and Procurator Fiscal Service (COPFS) (2). COPFS and Procurator Fiscal are 
equivalent to Crown Prosecution Service and Coroner in England and Wales, 
respectively. ‘Suicide’ does not appear on death certificates, instead ‘probable 
suicide’ is inferred from causes of death such as ‘paracetamol poisoning’, or 
‘hanging’ etc (2). Causes of death are also coded by ICD classification system, 
with external codes for ‘intentional self-harm’ (ICD9 E950-959; ICD10 X60-X84 
and Y87.0) and ‘events of undetermined intent’ (ICD9 E980-989; ICD10 Y10-
Y34 and Y87.2). ‘Intentional self-harm’ codes are used where it is clear the 
intention was suicide or death from self-inflicted injuries, and ‘events of 
undetermined intent’ codes are used where it is unclear if the death was 
intentional self-harm, an assault, or an accident, for instance drownings may 
appear in this category (2). 
NRS add ‘probable’ deaths by suicide to the official statistics during each year 
to the end of each April. Deaths registered after April are entered in the 
following year, meaning that numbers are frozen in time for the previous year. 
This means for example, that deaths categorised as ‘events of undetermined 
intent’ cannot be re-classified to ‘probable suicide’, even if new evidence 
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emerges to indicate it was a death by suicide. This is a marked difference in 
practice to elsewhere in the UK, where deaths for previous years can change 
as new information comes to light, with much longer lag times between death 
and the registrations, leading to a significant later death registration problem 
highlighted in 2019 by the Royal Statistical Society (246).  
It has been conventional for NRS and ONS to combine ‘events of 
undetermined intent’ along with ‘intentional self-harm’, to create an aggregated 
category of ‘probable suicides’ (2,23). Only some accidental deaths are 
counted as ‘events of undetermined intent’ by NRS; for instance, deaths are 
not counted if a consequence of a vehicle accident, or hanging if aged 15 or 
under (2). Academic studies of suicide have also routinely combined these 
categories, although there have been long-running debates on this practice. 
Historically, smaller studies with sparse data included both categories to boost 
the sample size, alongside a growing scientific consensus that most 
‘undetermined deaths’ should be considered as likely deaths by suicide (247–
249). However, this consensus is a matter of debate for epidemiological 
studies of suicide (109,250,251), which do not usually experience sparse data.  
Including only deaths of intentional self-harm may provide an underestimate of 
the scale of the problem (252), but including all additional deaths of 
undetermined intent yields ‘false positive’ data (249), and significant 
differences between the two categories have been proposed as artefacts of 
the classification procedure (253). In the UK, the category of ‘event of 
undetermined intent’ was introduced in 1968, and had a substantial effect on 
suicide statistics. This was much more apparent for Scotland, with sudden 
increases in suicide observed, and the extent of underreporting prior to 1968 
became much more evident with significant numbers of accidents re-classified 
as suicide after 1968 (254). A 2015 cross-national comparison of deaths by 
suicide versus accidents suggested that the UK still seriously underreports 
deaths by suicide, with relatively higher proportions of accidents recorded, with 
serious policy and service implications (252). 
NRS changed the way deaths were classified to match changes in WHO 
coding rules in 2011, so that ‘drug misuse’ deaths were re-classified as ‘self-
poisoning of undetermined intent’, and therefore ‘probable suicides’. This 
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resulted in a slight increase in deaths thereafter, and NRS now report two sets 
of deaths data to enable longitudinal comparisons, those by the ‘old coding 
rules’ and those by the ‘new coding rules’ (2). 
All my papers, except paper four, use NRS vital events ‘deaths data’. Papers 
one, three and five made use of individual level data contained on the death 
certificate linked to health datasets by NHS ISD. Paper two uses NRS 
aggregated open data, available to download from NRS directly.  
 
2.2.8  Linked health data – evidence and ethics  
 
In this section, I briefly consider ethical perspectives of using linked health 
data. The growing potential of linked datasets offered opportunities for a new 
wave of health research tracking large numbers of individuals across different 
datasets. However, these study designs exhibited substantial differences from 
the models of randomised controlled trials that have informed previous 
narratives on research ethics. The potential use of health data linked to other 
datasets, and the level of detail contained within such linked datasets raised 
new ethical issues (201). These not only concerned consent, but also the 
effectiveness of research, researcher’s responsibilities, data security, 
disclosure and anonymity.  
 
In ascertaining efficacy of drug treatments, the randomised controlled trial 
(RCT) has been considered the gold standard in assessing potential patient 
treatments, sitting near the top of the ‘evidence pyramid’ (255). RCTs are 
valuable when conducted to best practice and where patients are 
representative of the patient population – however, ‘real world’ patients are 
frequently excluded from clinical trials because recruitment is hampered by 
strict eligibility criteria, and RCTs are usually powered for efficacy and not 
safety (256). Therefore, RCTs are not always generalisable to the patient 
population for which treatments under scrutiny were intended (257,258). 
Secondary data analysis using individual e-Health records linked to RCT data 
offered a powerful way of observing adverse events and identifying 




Central to conducting a clinical trial is recruitment of patients who have the 
right to information about the study, and autonomy to participate or withdraw 
from research, embodied in the ‘informed consent’ process. With vulnerable 
groups there are complex questions around capacity to provide informed 
consent, and as a consequence such groups are frequently excluded from 
participating in clinical trials(256). However, more recent pragmatic, ‘real world’ 
RCTs have made more use of linked healthcare data as outcome measures, 
meaning they are much more inclusive of vulnerable population outcomes 
(256,260).   
 
Population level studies using individual-level linked data do not have 
comparable recruitment stages with RCTs. In the past, consent was rarely 
sought at the point of data collection for secondary use of data. If seeking 
informed consent for a secondary use of data was insisted upon, individuals 
would be offered the opportunity to ‘opt in’ to population level linkages, with 
obvious detrimental effects on the studies and the usefulness of the collected 
data if many elect to ‘opt out’ (202).  
 
One solution that struck a balance between public good and informed consent 
model was to anonymise datasets once linkages have been made. In the 
absence of personal information, consent was typically no longer required. 
However, using fully anonymised data diminishes the possibility of exploiting 
complex data to its full potential (since informative distinctions have to be 
suppressed and outputs monitored to reduce the risk of identifying individual 
cases) (202). Removing personal identifiers (such as CHI numbers for exact 
matching, or personal information for probabilistic matching) also precluded 
enriching the dataset in future through linking to other datasets, such as health 
or household surveys or longitudinal studies.  
 
Alternative data models were therefore used, such as the Scottish model, 
where consent is not obtained, and data is ‘pseudonymised’ (encrypting 
identifying information such as a unique health number, and creating separate 
‘look-up’ tables which provided a means to get back to the identifying data for 
future linkages) (209). Here the related ethical issues of confidentiality, data 
security and statistical disclosure control arose. In this model, researchers only 
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accessed data on certain conditions and agreed not to attempt to identify 
individuals, nor publish outputs that might have the potential to be disclosive 
(209).  
 
As an illustrative example with the Scottish model, it is now theoretically 
possible using linked health and pharmacy datasets to assess medication 
safety and related adverse events in the whole population. This is of particular 
interest in under-researched vulnerable groups, such as in pregnancy, in 
mental health disorders and in the elderly. This has presented a pragmatic and 
relatively cheap way of exploring health outcomes by sub-groups. Drug 
interactions and adverse event incidence rates are likely to vary across treated 
people and compared with controlled trial conditions, predicted to be worse in 
patient-level analysis of the whole population where ‘real’ patients with 
complex health and social conditions exist (202). Such studies enable the 
tracking of drug side-effects over many years (whereas clinical trials usually 
have short follow-up periods, typically weeks). 
 
The Scottish model also offered the capability of additional linking to datasets 
containing information that may help unpick underlying reasons for health 
inequalities. e-Health research studies pose considerable opportunities to 
explore added impacts of other factors such as deprivation where social 
problems and riskier behaviour can mask events. For instance, prescription 
drug overdoses may be as much to do with the biological disorder as the social 
problems many individuals may face. A particular advantage of e-health 
research is the ability to repeat analyses periodically on dynamically updated 
databases in order to examine the effect of policy changes after 
implementation.  
 
The political will to facilitate e-Health research with population-linked data, 
overwhelmingly for public benefit, could have been constrained by the views 
of a minority with legitimate concerns about invasion of privacy and the harm 
that may follow from disclosure. The principal ethical issue of using population 
data without gaining informed consent could have been contentious, but 




Researchers face choices to do what may be perceived by a minority to be 
‘wrong’, and proceed in either of two ways; firstly, the basis that in the presence 
of reasonable safeguards, public good outweighs the need for individual 
consent; or secondly, to avoid research that does not achieve informed 
consent. The second option is unsatisfactory as it all but rules out using linked 
data, especially on populations with limited or no capacity to provide consent 
(e.g. those who have developed conditions such as dementia), and research 
on those who may be ‘lost’ to the system through changing address or 
mortality.  
 
Custodians of relevant data, as exemplified in the Scottish model, have 
championed the secondary use of data to improve health services and reduce 
health inequalities. In doing so, privacy concerns have been addressed, 
demonstrating that necessary safeguards have made accidental disclosure of 
personal information such a low risk prospect that there is minimal risk of harm 
to an individual. Academic researchers have also shown by example the health 
benefits of individual-level linked data research using sophisticated tools and 
security solutions, e.g. the Farr 100 Ways exemplar studies (8,261). Academic 
researchers have also received mandated training in information governance, 
in line with five principles enshrined in Royal Statistical Society guidance for 
ethical data science that summarised multiple existing ethical frameworks. 
These are 1) ‘Seek to enhance the value of data science for society’; 2) ‘Avoid 
harm’; 3) ‘Apply and maintain professional competence’; 4) ‘Seek to preserve 
or increase trustworthiness’; and 5) ‘Maintain accountability and oversight’ 
(201). 
 
In summary, e-Health research offers a significant advantage with relatively 
unbiased sampling methods to include those with complex social problems 
and/or multiple medical conditions and at highest risk of health inequity in 
society, often precluded from formal clinical research. This research is clearly 
for population benefit, and with data and security systems in place to keep data 






2.2.9  Linked health data research  
 
2.2.9.1 Data linkage 
 
NHS ISD offer a bespoke service for data linkage via eDRIS; however, for my 
first paper, the data was provided to me in different datasets to enable a 
‘demonstration linkage’ (see chapter three for more information). I now provide 
some further detail on what data linkage is, and how this is usually achieved.  
 
Data linkage is the process of combining data from two or more datasets that 
relate to the same individual, household, geographical area or event. Linkage 
systems can make use of pseudonymised or identifiable data; pseudonymised 
data typically makes use of a unique (often encrypted) number common to all 
datasets and used in a ‘deterministic’ direct match merge process. Identifiable 
data without a unique number is linked via a ‘probabilistic’ matching process. 
The sensitivity and specificity of matching processes vary, depending on the 
quality of the data (206).  
 
The ability to support the storage and linking of original data in secure 
environments is dependent on the infrastructural arrangements, technologies 
and expertise available. These typically can be hosted by data providers 
themselves and set up to allow various levels of access to accredited 
researchers, for example, in a system of proportionate governance where the 
level of access is determined by the type of data requested to access. There 
is a distinction between ‘ad hoc’ data linkages, which relate to datasets merged 
for e.g. one research project and a ‘data linkage system’ which can support an 
indefinite number of future, unknown projects and has dedicated storage for a 
master linkage key contained in a separate look-up table.  
 
The Scottish model operates by bringing together data from different agencies 
on a project by project basis, rather than warehousing permanently linked data 
in a single place (209). This was driven by the legal framework and the public 
engagement work done in Scotland (209). Data are therefore moved between 
agencies (and different data controllers), with potential security risks assuaged 
by secure transfer technological solutions, and by using different organisations 
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for linking data, and storing data (209). Practically speaking, this means that 
once the necessary permissions are in place to create a linked dataset, the 
data controllers send identifying personal information to a trusted third party 
who use this information to link data belonging to individuals together (209).  
 
In Scotland, data linkage is facilitated by the Community Health Index (CHI) 
system, using the principle of ‘separation of functions’ (209). Data providers 
supply a ‘trusted third party’ with CHI numbers and/or personal information 
such as names, addresses and dates of birth to match health data, or 
probabilistically link people in different non-health datasets (209,238). The 
‘trusted third party’ only receives identifying information to match on, and never 
holds the data belonging to each identifier (209,238). The ‘trusted third party’ 
then creates a project-specific unique identifier for each person, returns this 
key to the data controllers, and destroys the personal information used to 
create the key. The data controllers then send the data and project-specific 
index numbers to a second organisation, which joins the data using the key. 
Therefore, the security of linked data studies rests on secure data provision; 
robust information governance and secure environments (with approved 
researchers accessing Safe Haven data directly or by VPN); secure file 
transfer protocols; de-identification of data; and statistical disclosure control on 
all outputs prior to release (238). 
 
2.2.9.2 Study designs 
 
A theme of this PhD is methodological, focusing on issues of data availability, 
harmonisation of diagnostic coding between datasets, data quality, variable 
operationalisation and statistical approaches to analysis. However, well-
designed studies are key to answering research questions in robust ways, and 
a brief introduction follows along with approaches taken.  
 
My papers one, two and three contain studies of observational data (as 
opposed to experimental), which provide information on prevalence or 
incidence within certain populations (262,263). Healthcare data lends itself to 
observational studies, which may consist of cohort or case-control designs. 
Observational studies may explore exposures (e.g. risk factors) and outcomes 
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(e.g. morbidity or mortality), with outcomes ascertained after exposure 
(prospective), at the same time (cross-sectional) or before the exposure was 
ascertained (retrospective) (262). Cohort studies may be prospective, cross-
sectional or retrospective, while case-control studies are retrospective. Papers 
one and three use a retrospective single-group (cohort) design, and paper five 
uses a case-control design.  
 
Observational studies of healthcare data are suited to longitudinal study 
designs. There are methodological benefits of using longitudinal data: the 
temporal ordering is known and therefore some inference can be made with 
respect to the direction of causality (263). In addition, the effects of both ageing 
and cohort affiliation can be explored in any age-period-cohort analysis; effects 
of previous states (state dependence) and substantial variation between 
individuals can be controlled better (by controlling for residual heterogeneity) 
(263). Papers one, two, three all use longitudinal data, while paper five outlines 
methods for using longitudinal data.  
 
Longitudinal data can take the form of individual-level datasets e.g. population 
surveys, (often large numbers of people and sparse number of time-points) or 
time-series datasets e.g. unemployment rates (characterised by small 
numbers of entities and frequent time-points sampled). Survey data are 
commonly either cohort studies or panel data studies, with data being gathered 
prospectively and/or retrospectively. Outcome measures may be continuous 
or categorical, and multiple repeat measurements are usually available, with 
the simplest design a pre-post study (263). With case-control studies, the 
binary outcome measure is observed at one time-point, with outcomes defining 
‘cases’ and ‘controls’, and the covariates are ascertained retrospectively (263). 
 
This thesis has four papers that use data, and each are different in design. 
Paper one is a retrospective single group (cohort) of ‘cases’ only, using ‘closed’ 
individual-level data belonging to people who have died by suicide. Here 
‘closed data’ pertains to data that is withheld from general access for reasons 
of security, and accessible only with dedicated permissions for a one-off use 
(214). Paper two is a single group study using aggregated ‘open’ data of 
suicide statistics. Paper three is a retrospectively identified cohort, followed up 
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for one year using ‘closed’ data. Finally, paper five outlines the protocol and 
methods for a retrospective case-control study using ‘closed’ individual-level 
data belonging to ‘cases’ who died by suicide. 
 
2.2.9.3 Data quality, variable operationalisation and analysis 
This section summarises some issues with data quality to do with SMR hospital 
data, and general approaches to data operationalisation and analysis.  
SMR data files used in three of my papers were supplied with a unique 
encrypted identifier per individual, and multiple rows, each row corresponding 
to a health record. All data were de-identified. Each row contained responses 
aligned to column heading variables, such as demographic data, Admission 
date, Discharge Date, ICD code for ‘Main Condition’ and up to five ‘Other 
Conditions’,  amongst others (264). Records were sorted chronologically by 
individual.  
NHS ISD conduct routine validation and quality assurance checks on SMR 
data (265), however there are still some residual problems with missing or 
incorrect data. In 2015, data quality assessments of a random sample of 5% 
of SMR01 (physical health) records reported accuracy rates as relatively stable 
over time (266). For example, accuracy rates for ‘Main Condition’ (ICD 3-digit 
level codes) have held at 89% for over 25 years, just short of ISD’s minimum 
standard of 90% (266). Given that SMR01 accuracy was constant through 
time, this ruled out one source of variability in the data, and added credibility 
to any analyses in papers one and three (Chapters three and five). 
A report in 2016 on SMR04 (mental health) data determined some items had 
very high average accuracy, including admission and discharge dates at 99% 
and 98%, respectively (267). However, the overall main condition accuracy 
was at 78% nationally, with substantial variability (50% to 97%) between 
hospitals (267), somewhat attributed to patient management systems being 
set up in ways that led to incorrect positioning of main diagnosis on Main 
Condition or Other Conditions (267). Therefore, analyses of mental health 
diagnoses in SMR04 data are best conducted through summarising 
information held in main condition and other conditions, an approach taken in 
papers one and three (Chapters three and five).  
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Further re-classification of ICD codes may be required prior to any analysis. 
For paper one (see Chapter three), in order to summarise longitudinal 
information spanning decades, an extensive harmonisation of ICD-9 and ICD-
10 codes was undertaken making use of US AHRQ ‘Clinical Classification 
Software’ (CCS) algorithms, with syntax to do this uploaded and made 
available to researchers (link in paper) (8).  
Using the CCS system presented considerable background work, and is 
expanded upon in paper one (Chapter three). To the best of my knowledge, 
the CCS system had never been implemented in UK datasets previous to 
paper one, and contributed novel ways of harmonising and linking diagnostic 
data through time. The CCS system has been used in a few US-based 
research studies  (268–270), although rarely with data spanning decades or 
cross-mapped between ICD catalogues (268). The CCS system is viewed as 
reliable, having been developed as a healthcare cost and utilization project 
(271), with accurate billing a necessary feature of US healthcare systems. 
CCS algorithms made use of ICD-10-CM (clinically modified) and ICD-9-CM 
systems, which incurred further cross-mappings between ICD-10-CM (US 
system) and ICD-10 (UK system), and similarly with the corresponding ICD-9 
versions. This was also the case with paper five (see Chapter seven), which 
focused on methodology on harmonising ICD-9 and ICD-10 codes for 
childhood adversity as recorded in SMR datasets, and also used the CCS 
system (13). 
Extensive cleaning and checking are required on each SMR dataset prior to 
any analysis; for example, checking death registrations are dated later than 
matched health records, and removing duplicate records (8). Assessments of 
missing data, with missing data mechanisms need to be explored; for example, 
missing data may only evident for certain hospitals, implying that data are 
‘missing not at random’ (272) and systematic procedural differences in coding 
may exist, such as that described above in the SMR04 validation checks (267). 
Missing data were evident in the most recently available data, suggesting a lag 
effect between hospital attendance and best data completion rates ascertained 
by nine months after attendance, a feature uncovered in the analysis of SMR 
data in paper one (Chapter three). 
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In general, missing records for demographic data were uncommon, in keeping 
with experience of hospital datasets elsewhere (206). Cleaning and re-coding 
ICD codes was time-consuming, with many ICD codes truncated or not in the 
expected format, frequently requiring the input of eDRIS staff to help 
understand data better; further details are available in paper one (Chapter 
three).  
Analytical approaches of SMR data typically involved generating morbidity 
sequence variables to re-shape long format datasets to wide format, with one 
record per individual. This enabled a review of descriptive statistics for 
expected patient demographics, determining missing data and out of expected 
range responses. This format enables estimations of ‘index events’, or first 
presentation to healthcare services; with proportions or cumulative incidence 
estimated for the study population (206).  
Assigning morbidity sequence variables in reverse chronological order 
enabled estimations of proportions seen in which clinical setting at last 
discharge before suicide, as per paper one (Chapter three). Summarising 
‘spells’ or ‘continuous episodes of care’ (in-patient stays that featured nested 
transfers to different specialties) by length of stay was a useful proxy for 
severity of condition on attendance to hospital, as featured in paper one 
(Chapter three). Data quality problems were often the first explanation for 
outliers, a feature that is more frequent with healthcare systems not motivated 
by financial rewards, as is the case in Scotland (206).  
Constructing valid comparisons between groups in observational data is 
challenging, and inevitably confounding variables exist that are unrecorded in 
the data (206). For instance, poorer outcomes recorded for people may be 
confounded by smoking status, alcohol or substance use, all of which are 
highly under-recorded data items, and particularly so with ED data which has 
high and low completion rates for mandatory and secondary variables (such 
as alcohol use), mirroring the experience with paper three (see Chapter five) 
(10). The methodology outlined in paper five improved on that used for paper 
one (single group analysis), by introducing a ‘control’ group randomly selected 
from those who matched on age and postcode at the date of death to ‘cases’, 
a method for making groups as similar as possible and controlling for 
confounding in the study design (13). 
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Analyses using NRS vital events death registrations was straightforward in 
comparison, data are complete aggregated statistics, broken down by age 
group and gender. Standardised mortality rates per 100,000 over fifty years 
were made using NRS general population statistics, and compared to an 
analysis reported for England and Wales by Prof David Gunnell and 
colleagues; see paper two for more details (Chapter four) (9). 
 
2.2.10 Expertise shortfall in data science 
 
In the UK there is on-going concerted effort by government and by research 
funding councils in making data available, developing safe havens and other 
technical solutions to enable access to data and analysis. This effort was 
complemented with provision of wholesale training in skilling-up a specialist 
workforce in quantitative approaches and analysis (210).  
 
Increasingly the title of “data scientist” has been adopted to describe the ability 
to operationalise, analyse and interpret findings of data. The skillset required 
is not trivial and the expectation is that a post-graduate qualification and 
specialist training are a minimum requirement (210). The skillset can be varied, 
drawing on expertise in developing and implementing infrastructure and 
analytical tools to curate or link data, provide access to data, or analyse data 
to provide insights in the aetiology of disease or development of population 
wellbeing, as described in a paper I co-authored on population data science 
(273). Population data science encompasses a range of backgrounds, such 
as epidemiology, social science, predictive analytics, machine learning, 
operating at the intersection of social sciences, health sciences, computer 
science and statistics (273). 
 
I started this PhD having completed an MSc in Applied Statistics, and within 
the course of this PhD, added an MSc module in ‘Advanced quantitative 
analysis’, enabling fluency in Stata statistical software programming language, 
and training in approaching complex longitudinal data structures, (see 
Appendix, Table 1, section 10.1). This was supplemented with two specialist 
training workshops (ten days) at introductory, intermediate and advanced 
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levels of e-Health data linkage, delivered by Professor D’Arcy Holman 
(Western Australia Data Linkage Service) (206). Training on information 
governance was completed with the Administrative Data Liaison Service to 
acquire a ‘Safe Researcher’ certificate, and latterly with the Scottish Centre for 
Administrative Data Research, mandatory training for researchers to access 
NHS data (Appendix, table 1, section 10.1). 
 
 
2.3 Summary and remarks 
 
The tasks completed within this PhD encompassed a number of different strands. 
These included scoping the literature on suicide and psychological distress and 
holding many in person discussions with experts and stakeholders in the field of 
suicide and distress. In the beginning, these included those working with ‘Choose 
Life’ (the government-funded organisation with the remit of helping to bring down 
suicide rates), academic experts and NHS Public Health consultants. This helped 
me ascertain key deficits in knowledge of suicide and contextualise these deficits.  
 
One of the main issues in suicide research I identified was whether there may have 
been opportunities for earlier intervention by healthcare professionals, and 
whether ‘at risk populations’ could be identified at which to target suicide 
prevention interventions. This required an understanding of healthcare contacts 
and the characteristics of those who die by suicide or engage in suicidal acts, (self-
harm). Therefore, one of my early tasks within this body of work involved identifying 
the available datasets and their variables, understanding the respective data from 
NRS and NHS, and how data could be linked. Knowing this allowed me to make 
my contribution in advancing knowledge on healthcare contacts and at risk 
populations, as per paper one.   
 
Meeting key people allowed me to build a research network, and led to a 
collaboration with Dr Cameron Stark and team, in producing paper two (using NRS 
deaths registrations). This research network allowed me to work collaboratively in 
pursuit of funding as Principal Investigator in support of studies, (see paper five), 
and write collaborative papers on mental health data science (274), and population 




As my PhD progressed, discussions were held with senior leads from National 
Suicide Prevention Leadership Group (NSPLG), NHS 24, Scottish Ambulance 
Service, and Police Scotland. This led me to collaborate with Dr Eddie Duncan (PI) 
and team on a study of Scottish Ambulance Service contacts for people presenting 
with ‘psychiatric emergencies’ using the Unscheduled Care Dataset, see paper 
three.  
 
It also led to lengthy discussions with Police Scotland, with a view to using their 
data to repeat a similar analysis as paper three but with Police Scotland data linked 
to the Unscheduled Care Dataset. Although there was widespread enthusiasm to 
enable data to be shared in a secure, anonymised way, this proved too difficult to 
do at that point in time as sufficient ethics and governance arrangements were not 
yet in place. Simultaneously it became apparent to me in discussion with Police 
Scotland that there were competing issues and a consensus view of national 
priorities needed to be established. In addition, the evidence base at the intersect 
of policing and health was scant, and there were no systematic literature reviews 
of the evidence. In a collaboration with Dr Jen Murray, Inga Heyman (co-PIs) and 
team, a successful funding award was obtained from the Scottish Institute of 
Policing Research to host a workshop to identify Scotland’s national priorities at 
the intersect of policing and public health, now accepted for publication (7). Part of 
the funding award deliverables was to undertake a systematic review of the 
literature on law enforcement and public health, now published as a scoping 
review, and presented here as paper four. 
Other strands of activity in this PhD included gaining an overview of data linkage 
concepts, negotiating ethical approvals with REC committees and access to data 
via PAC and PBPP. There was additional training taken in analytical approaches, 
understanding different methodological approaches determined by data 
structures, finding ways of operationalising data variables, conceptualising and 
performing manipulation of large linked data files, and developing fluency in Stata 
syntax.  
The availability of data does not necessarily imply its ‘usability’ and indeed 
research involving large-scale datasets often required high levels of data 
management (harmonisation and transformation). In approaching the analysis of 
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hospital healthcare data, one of the methodological challenges I overcame was in 
establishing methods to operationalise and harmonise large numbers of 
International Classification of Disease (ICD-9 & ICD-10) diagnostic codes. Further 
challenges were establishing the types of socio-demographic data that could be 
obtained within linked healthcare data and transforming variables for use in 
characterising at risk populations. 
In this PhD, much of the methodological contribution is in the pre-analysis phase, 
the coding and harmonising of ICD codes to enable data gathered over decades 
to be used together in analyses. The analysis phase consisted of mostly 
descriptive statistics with some comparisons done between sub-groups (paper one 
and three). Modelling e.g. longitudinal logistic regression analysis could not be 
done without a control group arising from a well-designed study, which was one 
reason for introducing this design in subsequent work done as part of this PhD, 
see methods outlined in paper five (Chapter seven) (13).  
It is important to note that my papers are not equivalent in importance for the 
purposes of this PhD. Paper one contains the most extensive and labour-intensive 
pre-analysis methodological contribution, linkage and analysis, and with hindsight 
could have been expanded to become a traditional PhD thesis in its own right. 
However, the Privacy Advisory Committee (PAC) did not permit expanding upon 
that analysis without re-applying for approval, and extending the period of holding 







3. Paper 1: Hospital and deaths by suicide data 
 
3.1 Background  
 
This paper stems from a study that linked and profiled 30 years of data related to 
people who had died by suicide, and uncovered risk factors as seen by healthcare 
practitioners prior to suicide. Knowing patterns of healthcare contact permits 
opportunities to intervene earlier in the care pathways of people. This study was a 
demonstration linkage, and used information contained in death registrations and 
linked hospital records. I now expand on the rationale for why I selected the 
methods used.  
 
In Scotland, hospital episodes were coded by ICD-9 or ICD-10. ICD-9 code set 
contains approximately 14,000 3-5 character codes for conditions arranged in 17 
chapters (275). Two supplementary sections contain alpha-numeric ‘E’ or ‘V’ codes 
that describe external causes of, for example, injuries and poisonings, and the first 
digit of each code is either numeric or a letter (E or V), with digits 2-5 numeric 
(275). ICD-10 was a considerable revision and expansion on ICD-9, resulting in up 
to 32,000 3-7 alphanumeric character codes arranged in 21 chapters, with chapter 
20 containing external causes of injury (196,276–278). The first character is a 
letter, characters two and three are numeric, and characters four to seven are 
alpha or numeric (196,276). 
 
Studying patterns of hospital utilisation necessitated harmonising ICD-9 and ICD-
10 systems to provide consistent disease coding over 30 years of data, a challenge 
given these systems were not designed to be cross-matched (279). One approach 
was to hand-match every possible code in ICD-9 and ICD-10, with significant 
disadvantages of time to achieve this and in producing thousands of categories, 
most of which would contain data too sparse to report.  
 
Potential solutions using published algorithms were considered, such as the 
Charlson (280) or Elixhauser Comorbidity Indexes (281). Both systems used 
aggregated ICD diagnostic codes to establish categories of comorbidities, with the 
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Charlson and Elixhauser offering 19 and 31 categories (depending on versions 
used), respectively. Each Index applied weightings to categories, depending on 
the relationship between comorbidity and mortality, to produce overall burden of 
illness for individuals in longitudinal studies. However, both Indexes were designed 
for acute hospital records, and lacking mental health categories, e.g. one category 
of ‘dementia’ only for Charlson (280), with ‘depression’, ‘psychoses’, 
‘schizophrenia’, ‘alcohol’ and ‘drug abuse’ for Elixhauser (279,281,282). I ruled out 
both systems for their poor utility in summarising mental health codes. 
Searching for a comorbidity index brought me to the ‘Clinical Classification 
Software’ (CCS), part of a family of US-based software tools that offered a version 
for researchers doing longitudinal analysis (271,283). The CCS consisted of 260 
broad categories including eleven categories for mental health conditions, and I 
made use of the single-level diagnosis CCS ICD-9-CM (clinically modified) ‘special 
archival’ version (283) and CCS ICD-10, (now unavailable), although more recent 
archived versions are still available (278).  
3.2 Reference 
Dougall N, Lambert P, Maxwell M, et al. Deaths by suicide and their relationship 
with general and psychiatric hospital discharge: 30-year record linkage study. 
The British Journal of Psychiatry. 2014 Apr;204(4):267–73. 
https://doi.org/10.1192/bjp.bp.112.122374 
3.3 Paper 1 reprinted in full (reproduced with permission, not for further re-



















3.4 Statement of personal contribution  
 
This paper was the culmination of almost two years study, and stemmed from a 
demonstration data linkage project for the Economic and Social Research Council 
funded ‘Data Management through e-Social Science’ (DAMES) (197). In producing 
this paper a number of contributions were made. I identified the evidence gap in 
the literature and conceived the idea for this paper, and collaborated with NHS ISD 
and colleagues in the National e-Science Centre to deliver the demonstration 
linkage. I reviewed and identified the methodological approaches taken, and 
implemented the cross-mapping and harmonisation of ICD codes using CCS 
software. I trained in advanced longitudinal data analysis using Stata, and in using 
linked health datasets, (see Appendix, Table 1, section 10.1). I worked jointly with 
Prof Paul Lambert on data analysis, and finally, I drafted the manuscript and 
subsequent iterations, and all co-authors had opportunity to comment. I now 
provide more context to the contributions.  
The study had two aims as part of the DAMES project (197). The first aim was to 
link as much information as possible from databases, for example, education, 
geospatial, Census, primary care or social care data, using e-Science 
infrastructures available at the time (226). In doing so, it would maximise available 
information on those who have died by suicide. In extended discussions with data 
providers, there was a great deal of interest in making data available but this was 
impossible in practice. Data were too difficult to access as the processes and 
governance were not in hand (e.g. education), or were strictly for government 
statistics only, unless legislative reasons existed otherwise (Census). Primary care 
data was evolving from General Practice Administration System for Scotland 
(GPASS) to heterogeneous inaccessible commercial solutions, or data contained 
overly disclosive free text (social care).  
The Scottish Longitudinal Study (SLS) was a highly promising new option, a large-
scale linked dataset of 5% of the general population from the Census, education 
and vital events data (284). It was possible to request linkage of SLS to hospital 
data. However, with deaths by suicide numbering around 7-800 per year, 5% of 
this number cross-tabulated with other data would provide very small, overly 
disclosive numbers and I ruled out use of SLS.  
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For similar reasons of small numbers, the British Household Panel Survey (BHPS) 
(285) and the Scottish Health Survey (SHeS) (286) could not be used linked to 
death registrations. However, I linked BHPS and SHeS on variables, used this as 
an online Economic and Social Data Service (ESDS) exemplar, and presented at 
the Health Survey User’s Meeting as ‘Factors associated with people who self-rate 
as having psychosocial distress, risk of future unemployment, and the effect of GP 
consultations’ (see table 3.6, and https://slideplayer.com/slide/786508/). 
The second aim of the DAMES project was to provide an exemplar of linking data 
remotely using secure ‘VANGUARD’ technology (226,231,232), in collaboration 
with the National e-Science Centre (NeSC). To do this, each data provider would 
permit NeSC access via respective firewalls to collect data, and link securely and 
anonymously on the NeSC server. Researchers would access the data via Virtual 
Private Network (VPN).  
The formal request to do this arose at a time when the Scottish Health Informatics 
Programme (SHIP) was just getting going, and SHIP were using a different model 
in the form of physical Safe Havens (209) with pre-specified research questions 
approved by the Privacy Advisory Committee (PAC). The two systems were at 
odds, and the demonstration linkage could not be completed in the intended way. 
Furthermore, the PAC approval process required pre-specification of each variable 
on the application tied to Research Questions (RQs). Therefore, even if NeSC 
could have linked all possible datasets, the approval process ruled out potential to 
generate inductive hypotheses from data patterns. 
Instead of the NeSC demonstration linkage, eDRIS provided the data to me 
instead, as unlinked hospital and deaths data sets. This permitted me to link these 
on a PC using Stata, a procedure that was relatively straight forwards with the CHI 
indexing system. 
 
3.5 Contribution to science  
 
One of the main themes in suicide research is whether ‘at risk’ populations can be 
identified to focus earlier suicide prevention activity. This first paper advanced 
research in this theme by profiling hospital data linked to thirty years of deaths by 
suicide registrations in Scotland, and using methodological approaches described 
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in Chapter two, in linking and analysing routine data. Summarising codes between 
ICD-9 and ICD-10 catalogues was achieved for the first time in UK health data 
using ‘Clinical Classification Software’ (CCS; see paper). This paper was the first 
UK paper to report on hospital utilisation data prior to suicide from pooled clinical 
settings of general and psychiatric hospitals. Indeed, very few studies exist in the 
international literature on this topic area.  
 
3.5.1  Altmetric score  
 
The Altmetric Attention Score is an estimated weighted approximation of the 
attention a research paper receives (287). Scores may reflect positive and 
negative attention. The score for this paper was 122, scoring higher than 98% of 
its peers and in the top 5% of all research outputs ever tracked by Altmetric. In 
terms of outputs from the British Journal of Psychiatry, this paper scored higher 
than 97% of its peers. See https://cambridge.altmetric.com/details/2084942#score 
 
3.5.2  NICE Briefing paper qs189 for suicide prevention 
 
In 2019, the Health & Social Care Directorate of the National Institute for Health 
and Care Excellence (NICE) produced a briefing paper on Quality standards and 
indicators for Suicide Prevention. The briefing paper presented an overview of 
prioritised quality improvement areas for development. The Royal College of 
Psychiatrists presented evidence from this paper one for two sections of the 
briefing paper; firstly, reducing access to methods of suicide (point 53), and 
secondly, in identifying people at risk (point 66).  
 
The NICE briefing paper may be accessed here: 
https://www.nice.org.uk/guidance/qs189/documents/briefing-paper 
 
3.5.3 Farr Institute / HDRUK ‘100 Ways’ case study 
The Health Research Data UK, formerly known as The Farr Institute of Health 
Informatics Research, produced a series of 100 case studies showcasing the UK’s 
most significant examples of using data in research. The aim of these case studies 
was ‘…to promote the safe and trusted use of data in research and raise 
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awareness of its benefits to patients and the public.’ Paper one was published as 
Case Study 11 in October 2016 (see overleaf). 
The Farr Institute of Health Informatics Research ‘100 Ways of Using Data to Make 










3.5.4 House of Commons All Party Parliamentary Group (APPG) 
 
Findings of paper 1 were presented to the APPG at the House of Commons. 





Researcher takes suicide prevention study  
to House of Commons 
 
13 July 2016 
Nadine Dougall of the Nursing, Midwifery and Allied Health Professions Research Unit at the 
House of Commons 
A leading health science researcher from the University of Stirling visited the House of 
Commons to answer questions from MPs and Lords on using patient data to help identify 
where suicide prevention activities would be best introduced. 
Nadine Dougall, Senior Lecturer in the Nursing, Midwifery and Allied Health Professions 
Research Unit, led a study which looked at patient data in Scotland and revealed that general 
hospitals should engage in more mental health screenings and follow-up with at-risk 
individuals. 
The study was presented at an All-Party Parliamentary Group Event, Can patient data 
revolutionise healthcare,to exemplify what can be done with patient data to provide a more 
comprehensive level of care within the NHS. 
The research, published in the British Journal of Psychiatry, studied all deaths by suicide in 
Scotland in people aged 15 and over between 1981 and 2010. Of the 16,411 suicides, almost 
two thirds had linkable hospital records. 
Surprisingly, the data revealed that more than half the people who died within three months 
of last discharge did so after admission to general hospital. 
Working with the MQ Data Science Group, Ms Dougall shared the opinion of experts from 
across the UK with MPs and Lords, revealing the challenges involved in accessing and sharing 
patient data. 
These include the fact there is no unified, standardised national register for mental health 
patients and different datasets are kept in different settings, each with its own unique access 
procedure. 
Ms Dougall said: “Using historical and electronic health records in research is crucial to saving 
lives and improving the service patients receive from the NHS. In the UK all data is stored 
securely and every patient has been allocated a confidential NHS number. However, these 
records can be better utilised in many different ways, including that of guiding suicide 
prevention work. 
“The data currently held on all NHS patients has a significant role to play in saving peoples’ 
lives, if we can access and assess it properly. We have now been able to provide parliament 
with a better understanding of the opportunities for suicide intervention, and of the 




3.5.5  RCPsych Press release and media 






The Independent online: 
 


















3.6.1  Table excerpted from Appendix Table 1, section 10.1  
Type Details Dates 
Evidence 
submission 
RCPsych submitted evidence from Dougall et al 2014 for NICE 




Dougall N. Invited presentation on research findings (Dougall 2014 
BJPsych) to House of Commons All Party Parliamentary Group, at 




Talk  Dougall N. Invited to present research findings (Dougall et al 
BJPsych 2014) at The Farr Institute's NHS Benefits Realisation 
Taskforce and Chief Scientist, Nine BioQuarter Edinburgh, 2016. 
 






to UK Gov 
Dougall et al was included as MQ submission (ref (vii)) of published 




Submission 56 for: 
House of Commons. House of Commons Health Committee: 








Association of Medical Charities produced a handbook of the Use of 





Talk Nadine Dougall et al, “Deaths by suicide and their relationship with 
general and psychiatric hospital discharge: 30 year record linkage 
study”.  
Oral presentation at the Scottish School of Primary Care Annual 
Meeting. Based on Paper 1 
April 
2014 
Poster Dougall N et al. ‘Deaths by suicide and their relationship with 
general and psychiatric hospital discharge: 30 year record linkage 
study’.  
 
Poster presentation at the SMRHN Annual Scientific Meeting, 






Case study Dougall N, Lambert P, Maxwell M. Factors predicting which people 
with psychosocial distress do not seek medical help: analysis of 
routine data.  
Paper submitted by N Dougall to ESDS as an online case 
exemplar of doing more with data. Based on additional evidence not 
included in Paper 1. 
Nov 
2013 
Talk Dougall N, Lambert P, Maxwell M et al. ‘Deaths by suicide 
following discharge from Scottish hospitals.’ 
 
Accepted oral presentation given by N Dougall at the RCN 




Talk Dougall N, Lambert P, Maxwell M. Exploring the potential for 
linking shared variables between the BHPS and Scottish Health 
Survey in an analysis of psychosocial distress and GP consultation 
behaviour.  
Accepted oral presentation/ seminar at Applied Quantitative 
Methods Network (AQMEN) Stirling Local Research Events 
May 
2012 
Talk Nadine J Dougall, Paul Lambert, Margaret Maxwell, Alison 
Dawson, Carole Morris, David Clarke & Anthea Springbett. Hospital 
utilisation prior to suicide: 30 year data linkage study.  
Accepted oral presentation/ conference abstract at MRC Population 
Health Methods and Challenges Conference, Birmingham. Based 
on Paper 1. 
April 
2012 
Talk Dougall N, Lambert P, Maxwell M & Dawson A. Modelling health 
and social risk factors for suicide in Scotland: a 30 year record 
linkage study.  
Accepted oral presentation/ conference abstract at the Scottish 




Talk Dougall N, Lambert P & Maxwell M. e-Health data linkage in 
Scotland and the Scottish Health Survey – An exploratory analysis. 
Health Survey User Meeting 2011, London. Published online 2011 
at this link (now broken; information archived) 
http://www.ccsr.ac.uk/esds/events/2011-07-05/ 




Talk Dougall N, Lambert P & Maxwell M. Modelling health and social 
risk factors for suicide in Scotland: a 30 year record linkage study.  
Invited seminar at the Applied Quantitative Methods Network 








3.6.2  Poster presentation: Modelling health and social care risk factors  





3.7 Concluding remarks  
In specifying data related to deaths by suicide, eDRIS provided only ‘intentional 
self-harm’ deaths, and not ‘probable suicides of undetermined intent’. Although I 
pre-specified variables, I was still reliant on eDRIS interpreting the request, and 
learned that pre-specified codes at death were also needed. I uncovered this by 
comparing numbers of deaths recorded in NRS official statistics and discovered a 
shortfall. I reviewed the literature, finding it was accepted convention to combine 
categories, including the ONS (23) and NRS (2). Historically, smaller studies with 
sparse data included both to boost sample size (247–249), but there were ongoing 
debates about the appropriateness of always combining these two categories, 
particularly in epidemiological studies where sparse data was not problematic 
(109,250,251). Therefore, including ‘intentional self-harm’ deaths only in this study 
meant there were no ‘false positives’ in the data, but it was a limitation in not having 
all ‘probable deaths by suicide’, and acknowledged in the paper. 
Finally, this paper was accessed highly by healthcare staff but was pay-walled for 
about two years. Having been published in 2014, the interest in the paper surged 
in 2016 when it was made freely available. This reinforced problems with pay-
walled information getting to the right audience, and subsequent papers were 







4. Paper 2: Trend analysis of deaths by suicide 
 
4.1  Background 
Suicide rates increased in Scotland in the last three decades of the twentieth 
century, with the largest increases observed in younger age groups and for men 
in particular. Data from England & Wales (72) reported that increases in suicide 
rates in successive birth cohorts were observed, and particularly so in males, but 
it was not known if similar patterns would be seen for Scotland. If birth cohorts 
carried with them an increased propensity to suicide as they age, (for example a 
known period effect on suicide is economic recession or lack of work, as young 
people (cohort) enter the workforce) then this has important implications for guiding 
suicide prevention. Identification of risk factors may inform public health 
approaches for prevention aimed at those most at risk.  
In this paper, I aimed to determine whether there were any age, period or birth 
cohort effects on suicide in Scotland to better understand ‘at risk’ populations, and 
whether and how this differed (by gender) in a cross-national comparison with 
England & Wales. This study used 65 years of Scottish suicide data, and made 
use of hierarchical data reported as NRS national ‘vital events’ deaths data (2). An 
extraction of the summary data used is in the Appendix (section 10.3)  
4.2 Reference 
Dougall N, Stark C, Agnew T, Henderson R, Maxwell M, Lambert P. An 
analysis of suicide trends in Scotland 1950–2014: comparison with 































4.3.1 Supplementary figure S1 
 
Figure S1 Age-standardised suicide rates: 1950-1999 England and Wales (3-





Reproduced with permission from Gunnell D, Middleton N, Whitley E, Dorling D, Frankel S: 
Influence of cohort effects on patterns of suicide in England and Wales, 1950-1999, B J 






4.3.2  Supplementary figure S2 
Figure S2 Suicide and undetermined death rates by time (of death) period 




Reproduced with permission from Gunnell D, Middleton N, Whitley E, Dorling D, Frankel S: 
Influence of cohort effects on patterns of suicide in England and Wales, 1950-1999, B 







4.3.3  Supplementary information S3 
 
Figure S3 Male rates of suicide and undetermined death in successive 
5-year birth cohorts at different ages. (a) All suicides and undetermined 
deaths; (b) suicides and undetermined deaths except those by 
overdose and gassing; (c) overdose, gassing and undetermined deaths 
excluded.  
 
Reproduced with permission from Gunnell D, Middleton N, Whitley E, Dorling D, Frankel S: Influence 





4.4 Statement of personal contribution 
 
This paper came about after a conversation with Dr Cameron Stark (CS), who had 
the idea of replicating the Gunnell et al 2003 study (72). Two co-authors (TA & RH) 
attended NRS in person to obtain data pre-dating the electronically available death 
registrations, entered the data in an Excel spreadsheet and gave it to me. My 
contribution was to add updated data to the Excel spreadsheet; learn about and 
decide the methodological approaches to analysis; conduct the statistical analysis; 
and interpret the main findings. I compared and contrasted the findings with that of 
Gunnell et al (72), and drafted the manuscript with input from CS. I submitted the 
manuscript, and dealt with revisions and further editing, with contributions from my 
co-authors.  
 
4.5 Contribution to science 
This paper was unique in providing 65 years of data, a lengthy period for studies 
of suicide and as far as I understand, the longest produced for a study of Scotland. 
As it utilised hand written records prior to the electronic registrations, it is important 
from a historical perspective in documenting patterns of suicide through time. It 
also enabled a direct comparison with suicide rates for England and Wales, 
revealing markedly different patterns. The methods used in this paper shed light 
on the trends, and attempted to assess whether trends were more a feature of age, 
period, or birth cohort. It was impossible to disentangle these; conclusions were 
rightly circumspect, however differences in data patterns between UK nations are 
useful for inductively generating hypothesis for empirical testing with data that are 





4.5.1  Altmetric score 
 
The Altmetric Attention Score is an estimated weighted approximation of the 
attention a research paper receives (287). The score for this paper was seven, 
scoring higher than 81% of its peers and in the top 25% of all research outputs 
ever tracked by Altmetric. In terms of outputs from the BMC Public Health, this 






4.6.1  See Appendix Table 1, Section 10.1 (PhD dissemination) 
 
4.6.2  Poster presentation (overleaf):  
 
Dougall N, Stark C, Agnew T, Henderson R, Maxwell M, Lambert P. Suicide 
trends in Scotland 1950-2014: comparison with England & Wales. At: 







4.7 Concluding remarks 
 
In contrast to paper one, obtaining aggregated data for death by suicide was 
straightforward in comparison to individual level linked health and deaths data. 
Aggregated data was particularly advantageous in not requiring cleaning and 
operationalising, and without any associated cost. 
 
In deciding methodological approaches, I reviewed literature at the time on age 
period cohort (APC) methodology, and determined that APC ‘effects’ were 
confounded, and impossible to disentangle (the ‘identification problem) (288). 
However, this problem occurred when two conditions were present; firstly that ‘age 
= period – cohort’ (i.e. linearly dependent); and secondly, that each dimension was 
linearly related to the outcome (289). The second of these implied that the linear 
dependency could be overcome, provided some assumptions could be made 
about one of the three dimensions, meaning a model exploring APC did not treat 
all the variables as independent and additive (250). 
 
In short, the issue related to APC methodology was related to the choice of method 
or model used, and was not data specific (290). The debates on the use of APC 
models, or which APC model, had no clear consensus (291). I  made the decision 
that the most conservative, uncontroversial, analysis would not involve any 
modelling, but would be a descriptive analysis using graphs, as endorsed as a first 
step by experts in the field (292). This had been used in multiple comparison 
studies from other countries (72,293–296). In a comparison of Scotland’s suicide 
data to England & Wales (72), it also seemed appropriate to replicate a similar 






5. Paper 3: Ambulance psychiatric emergencies 
 
5.1 Background 
In this paper, attention turned to pre-hospital emergency care for mental health 
and distress. Very little data, if any, existed on outcomes for those attended to by 
the Scottish Ambulance Service. At the same time, it was highly probable that 
increasing mental health problems in communities and the erosion of provision and 
lack of access to mental health services (137), as alluded to in Chapter one, would 
have an increasing impact on emergency services. Coincidentally, NHS ISD had 
curated for the first time, the ‘Unscheduled Care Dataset’ (UCD) that linked 
NHS24, Scottish Ambulance Service, Emergency Department, hospital and deaths 
registrations, thereby offering an opportunity to evidence on outcomes.  
In this paper, I collaborated with Dr Eddie Duncan (Principal Investigator), a health 
services researcher with expertise in pre-hospital emergency care. I brought 
knowledge and experience learned in previous research on data science, in using 
large linked health datasets and navigating ethics and approval systems. We 
obtained funding from the Chief Scientist Office of the Scottish Government in a 
dedicated health informatics call.  
Our key findings were that in the following year after attendance for ‘psychiatric 
emergency’ by a paramedic, 4% had died, 35% of whom recorded as deaths by 
suicide (97 individuals). This confirmed an ongoing need for urgent action to better 
support individuals with mental health emergencies (10). Of the 97 deaths by 
suicide, 59 were still alive one day after admission to ED. Considering deaths by 
suicide numbered 7-800 a year in Scotland, this analysis found that 8% of deaths 
had been people identified as ‘psychiatric emergencies’ by paramedics in the 
previous year (10). Therefore, better pre-hospital emergency mental health care 




Duncan EAS, Best C, Dougall N, Skar S, Evans J, Corfield AR, Fitzpatrick 
D, Goldie I, Maxwell M, Snooks H, Stark C, White C, Wojtek W. 
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Epidemiology of emergency ambulance service calls related to mental 
health problems and self harm: a national record linkage study. Scand J 


























5.4 Statement of personal contribution 
This study stemmed from a data science project, funded by CSO in a dedicated 
health informatics funding call.  Although I was co-investigator, I worked closely 
with Dr Eddie Duncan (ED; Principal Investigator) in applying for and obtaining 
funding. ED was a pre-hospital emergency care topic expert and I was a suicide 
topic expert with specialist knowledge using large linked datasets including 
hospital data, gleaned from my previous work (paper 1). This arrangement was 
mutually beneficial, however a more realistic set-up would have been with me as 
Co-PI, an arrangement that CSO and most other funding bodies did not permit. 
Nevertheless, without my leadership this study would not have been funded. 
I led on the study design, edited and operationalised the research questions and 
ensured the methods would answer the Research Questions (RQs). In order to do 
this, I held discussions with NHS ISD to understand the ‘Unscheduled Care 
Dataset’ and how data was formed into ‘pathways’. We were the first research 
team to use the UCD and inevitably, there were teething problems and a lack of 
documentation. I also met with Scottish Ambulance Service leads (with ED and 
DF) to decide relevant Advanced Medical Priority Despatch System (AMPDS) 
codes to use in analysis. I supported the application for approval to PBPP.  
The grant funded two sequential Research Fellows (RFs: SS/ CB) to do the 
analysis, and I provided day-to-day guidance. I provided further oversight via 
weekly meetings attended by a core team (ND, ED, DF, SS/ CB). ED drafted the 
manuscript, and all co-authors had an opportunity to edit. I contributed to all 
sections of the manuscript, and its revisions, including framing the main findings to 
be relevant to national suicide prevention policy and in paragraphs related to 
suicide in the introduction, key findings, and comparison with other research. I now 
provide more context on the methodology. 
This paper was a return to using individual level data. Each UCD record was 
tagged according to the organisation that created the episode. This was my first 
opportunity to use Ambulance Medical Priority Despatch System (AMPDS) and 
Emergency Departments data (ED, coded ‘E’). A ‘999’ call received by Scottish 
Ambulance Service (SAS, coded ‘S’) is assigned a ‘working diagnosis’ AMPDS 
code, finalised by the attending paramedic and entered in an electronic dashboard. 
Data is relayed to SAS, then checked and sent to NHS ISD, with the linkage 
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updated monthly. The UCD also contained NHS24 (coded ‘N’), acute hospital (‘A’) 
and mental health hospital records (‘M’), and the analysis made use of these 
pathway codes. 
I used a cohort study design of incident calls made in 2011 tracked for one year 
for each person from first contact with SAS. I found that care pathways were much 
more heterogeneous than anticipated, with hundreds of different permutations, and 
some pathways containing long strings of letters, reflecting complexity of individual 
service contacts. For example, a pathway ‘NNNSSEA’, reflected three calls to 
NHS24, followed by two calls to SAS, with one resulting in transport to ED, followed 
by admission to general hospital. For this analysis, I made the decision to contract 
each pathway, so that the example above would be contracted to ‘SEA’, (dropping 
‘N’ to fit research questions on what happens to people after contact with SAS). 
This provided a means of aggregating categories and estimating ‘typical’ pathway 
frequencies. 
 
5.5 Contribution to science 
 
5.5.1 Altmetric score 
 
The Altmetric Attention Score is an estimated weighted approximation of the 
attention a research paper receives (287). The score for this paper was 50, 
scoring higher than 97% of its peers and in the top 5% of all research outputs 
ever tracked by Altmetric. In terms of outputs from the Scandinavian Journal 
of Trauma, Resuscitation and Emergency Medicine, this paper scored higher 
than 97% of its peers.  
Link: https://www.altmetric.com/details/57359345#score 
 
5.5.2 Mental health pathways 
The Distress Intervention Group of the Scottish Government’s Health & Justice 
Collaborative Improvement Board used this paper as evidence to support 
revolutionising how emergency services respond to individuals in distress who 
dial ‘999’. The ‘Enhanced Mental Health Pathways’ project was established 
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(budget est. £2M), in collaboration with Scottish Ambulance Service (SAS; 
project lead), Police Scotland, and NHS24 (297), meeting action 14 of the SG 
Mental health Strategy 2017-2027 (153). Dedicated mental health nurses have 
been recruited to staff NHS24 to provide front line patient care, and calls made 
by people in distress are now diverted to NHS24, where calls are triaged, care 
provided, or escalated as necessary.  
 
5.5.3  The Farr Institute ‘100 Ways’ Case Study 11 
This paper formed the basis of Case Study 50 (overleaf) of the Farr Institute 
of Health Informatics Research ‘100 Ways of Using Data to Make Lives 












This paper was disseminated quite widely as conference presentations, and 
attracted a prize, (see Appendix Table 1, section 10.1 for further details). 
 
5.6.1  Poster presentation (overleaf) 
 
Presented by N Dougall on behalf of Duncan E, Dougall N, Fitzpatrick D, 
Evans J, Skar S, Best C, Corfield A, Stark C, Wojcik W, Goldie I, Snooks H, 
Maxwell M. Care pathways for psychiatric and self-harm emergencies 
attended by Scottish Ambulance Service, at the Scottish Mental Health 








5.7 Concluding remarks 
 
Almost half (4,315) calls related to people who were ‘non-suicidal, alert and 
awake’, with 3,338 of these calls being transported to ED. Future research could 
explore whether diverting people away from ED to dedicated community resources 
could have benefit. Ditto, the 2,615 calls with ‘minor haemorrhage’ could be 
attended to by a mental health worker trained in first aid skills, instead of transport 
to ED. This highlights a systemic problem, where transport to ED was frequently 
the only care pathway open to paramedics. However, with interventions since 
rolled out, e.g. the Distress Brief Intervention (see Chapter one) or the Enhanced 
Mental Health Pathway test of change (in progress), calls related to ‘distress’ may 
now be handled more appropriately – however, final evaluations are awaited.  
In reviewing this paper I uncovered an error. There were 9,014 calls made from 
0.5M all-cause calls; accounting for 1.8% of calls, not 11% as reported, and short 
by a factor of three of the SAS estimated number (30,000). This means the 
sampling based on the chosen AMPDS codes was a highly specified category of 
‘psychiatric emergencies’. Future research could widen AMPDS codes to include 
broader definitions. Also to note, in the pre-specification of UCD variables to PBPP, 
age was missing as a variable, a notable oversight and unnoticed until the end 
when patient characteristics were being summarised. Neither of these mistakes 




6. Paper 4: Review of vulnerability assessment 
 
6.1 Background 
This paper came about in a convoluted way and I now briefly describe the journey. 
The original research question I had was on suicide outcomes after police contact, 
an expansion to the Scottish Ambulance Service study (paper 3). UK has an 
increasing problem of police call-outs for people with vulnerability and mental 
health concerns (179,190), with some 80% of calls non-crime related (11). Policing 
data could provide evidence of effectiveness of any intervention, and there is a 
precedent for linked police and health data, e.g. the ‘Reading model’ exemplified 
in the Centre of Excellence for Information Sharing (182,298). With an established 
precedent, it seemed plausible Scotland could do the same.  
In discussions with Police Scotland, they were enthusiastic about analytical work; 
anecdotally, there were concerns for welfare of highly ‘vulnerable’ people, and a 
strong sense that with increased partnership working, communities could respond 
better to people without significant investment. Responses could include referrals 
for practical support, earlier intervention with young people, diversion from 
custodial sentences, triaging calls to psychiatric nurses in control rooms, etc. There 
was consensus that measuring outcomes was fundamental to provide evidence of 
initiatives in local communities, and police wanted to use data for public good. 
From a data linkage perspective, the process was feasible if policing data were 
shared with NHS ISD or Scottish Centre for Administrative Data Research 
(SCADR). However, accessing data proved too challenging within the timescale, 
for three main reasons. Firstly, Police Scotland were yet to appoint a Research 
Manager to support navigating the organisation, including the ethics process for 
use of data. Secondly, information governance officers had not been involved from 
the outset, and there was a lag in liaising with the right people. Finally, as data 
sharing had not been done before, there was understandable ambiguity around 
how to proceed.  
Another barrier to using policing data was the need for public engagement, that 
there may be strong feelings around any re-use of linked police data for research 
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purposes. Gaining lived experience perspectives were needed, even if the data 
use would pass a GDPR ‘public interest’ test (see also chapter 2, section 2.2.7.4).   
In discussions around extending an analysis for outcomes of suicide after policing 
contacts, I soon realised this was not a main concern of Police Scotland, who were 
concerned with responding better to people with complex needs and keeping them 
alive. There were a number of pressing issues, not least the substantial increase 
in 2018 of drug-related deaths (299). For research to be productive and have an 
impact on policing practice, it had to be a mutually agreed priority (298), and people 
with lived experience of vulnerability in policing contexts needed to be involved. I 
met several times with a lived experience representative from Mental Health 
Foundation Scotland, who has published about policing encounters since (184).  
A consensus needed to be established of the most important national issues, if not 
with epidemiological data as originally intended, then with evidence synthesis. My 
colleagues and I obtained competitive funding from the Scottish Institute of Policing 
Research (SIPR) to run a national workshop and identify national consensus 
priorities (300). A multi-agency event was organised by our research team, with 
senior representation from policing, ambulance service, NHS24, people with lived 
and living experience, academics, mental health nurses, emergency medicine, 
liaison psychiatry and psychology, policy makers and third sector. Workshop 
findings have now been published (7).  
Agreement was reached on five national research priorities, namely: 1) 
‘Vulnerability, and how to assess this meaningfully’; 2) ‘Mental health crisis, shared 
decision-making across professions for better care and response, especially 
around suicide’; 3) ‘Better partnership working’; 4) ‘Better use of technology with 
information and data sharing’; 5) ‘peer support and staff wellbeing’ (7,300). This 
workshop demonstrated that multi-agency working was possible with complex 
problems, in line with growing recognition of the need for collaborative leadership  
(182,301).  
As per the first priority identified, improving the assessment of vulnerability was 
needed, in line with Police Scotland Strategy 2026 with a primary priority of 
protecting ‘vulnerable’ people (191). Although ‘vulnerability’ is common policing 
terminology, an agreed definition did not exist. Research on vulnerability has 
traditionally focussed on fixed individual characteristics such as age and ethnicity 
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(5). Only more recently has literature shifted to convey vulnerability as a 
sociological construct, one that offers scope to improve inter-agency responses 
and remove barriers to working (5,7), reflecting a ‘susceptibility to increased harm’, 
and incorporating cross-disciplinary interest (5). 
As it seemed impossible to identify a formal definition of ‘vulnerability’ in the 
policing and public health literature, my co-authors and I agreed to commence with 
a systematic literature review to both define vulnerability, and the assessment of 
vulnerability. My co-authors are necessarily inter-disciplinary, spanning public risk 
management, decision-making, forensic psychology, mental health research and 
nursing, criminology and policing. The overall aim was to develop a practical model 
of vulnerability assessment informed by evidence, and to engage practitioners in 




Enang, I., Murray, J., Dougall, N., Wooff, A., Heyman, I., & Aston, E. (2019). 
Defining and Assessing vulnerability within law enforcement and public health 
organisations:  A scoping review. Health and Justice, 2019: 7(2). 
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6.4 Statement of personal contribution 
 
As Director of the Scottish Centre for Law Enforcement and Public Health 
(SCLEPH), I was leading a team of academics and had strategic oversight of 
SCLEPH aims and research agenda.   Following numerous discussions with Police 
Scotland leads (usually with Dr Inga Heyman), I was very much of the view that an 
initial national priority setting exercise was essential, in order to establish mutually 
agreed aims between policing, health and our academic partnership. It was key 
that there was meaningful stakeholder engagement and these aims were 
genuinely co-constructed with Police Scotland.  
 
Coincidentally, an opportunity arose to apply for funding from Scottish Institute of 
Policing Research (SIPR). I was a co-investigator on this SIPR funded study with 
Dr J. Murray (JM), Dr I. Heyman (IH), Dr L. Aston, and Dr A. Wooff. The grant 
funded the national workshop on establishing key priorities for law enforcement 
and public health (7), and for a systematic literature review of the top priority area, 
the assessment of vulnerability (paper4). Therefore, this paper stemmed from my 
academic interest in using policing and health intersect, and my leadership around 
developing a programme of work exploring health outcomes from policing 
interventions.   
 
The literature review was primarily conceived and designed by two authors JM and 
ND, and operationalised by.the grant-funded Research Fellow, Dr I. Enang (IE). IE 
did the literature search, study selection, full text extraction and synthesis of the 
data. The aim of this paper was originally a systematic literature review with a 
narrower focus; however, it became clear in preliminary searches that the definition 
of vulnerability was exceptionally unclear. Further, the evidence was patchy, and 
a broader, overarching mapping of the literature was needed to highlight evidence 
gaps. At that point I switched methodological focus to a scoping review as I had 
previous experience (302), using Arksey & O’Malley’s Framework for scoping 
reviews (303). I provided project direction, refined the research questions and 
aims, search strategy, eligibility criteria, and day to day support for an extended 
period to IE, met with the team regularly to discuss progress and next steps, 
contributed to writing the manuscript, and edited the subsequent revision. These 
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were hands-on project tasks commensurate with my position as part of the core 
group of three delivering this review. 
 
6.5 Contribution to science 
To the best of my knowledge, this is the first review of the peer-reviewed 
literature published on the assessment of vulnerability.  
 
6.5.1  Altmetric score 
 
The Altmetric Attention Score is an estimated weighted approximation of the 
attention a research paper receives (287). The score for this paper was 33, 
scoring higher than 95% of its peers and in the top 5% of all research outputs 
ever tracked by Altmetric. In terms of outputs from BMC Health & Justice, this 




This study was disseminated via international conference presentations (see 
Appendix Table 1, section 10.1). 
 
6.7 Concluding remarks and reflection 
 
This paper is a different paper to the one envisaged for this PhD. The original intent 
was to publish epidemiological data on outcomes of people in contact with police, 
but this proved impossible to do within the timescales involved. Since publishing 
this paper, I have participated in several follow-up national roundtable events held 
with Scottish Government, SCADR, NHS ISD, and Police Scotland. While the 
conversations are ongoing, I remain optimistic that linked police and health data 
will be made available for research. Nevertheless, the journey in producing this 
paper was a fruitful collaboration, not least the inter-disciplinary academic 
collaboration of policing, criminology, psychology, public risk management and 





The scoping review aimed to identify a working definition of vulnerability, and this 
raised more questions than answers. The assessment of vulnerability was highly 
heterogeneous, depending on context or health condition. A working definition 
should have been proposed in this paper, something my co-authors and I have 
done since, namely that ‘any one of us can be vulnerable, given sufficient context, 
setting and life experiences’ (300). To my mind, ‘vulnerability’ is a social construct 
used to describe people who may be at more risk, temporarily or otherwise, of 
experiencing harm imposed by others, or by themselves.  
 
It is highly likely that relevant policy documents, and practice guidelines (the ‘grey 
literature’) may have had important information of relevance to practitioners. In 
future research, I would draw on grey literature and focus on specific contexts, for 
example, evidence on outcomes for vulnerability assessment in police custody or 
in street triage. However, as with all projects, there was a limit to what my co-









As described in Chapter one, some evidence had been published on the impact of 
childhood adversity and disadvantage on later suicidal behaviour in the 
international literature (68–70), but there was no evidence for Scotland, particularly 
with respect to longitudinal data (145). This protocol paper sets out methods for 
doing such a study to see whether patterns of NHS contacts in childhood for people 
who died by suicide (‘cases’) were different, compared with age, gender and 
geographically matched ‘controls’ at residential postcode at time of death. 
Understanding differences in patterns of presentations to NHS services, can offer 
opportunities for early identification and development of care pathways for children 
in at risk populations for future mental ill health and suicidal behaviour. 
 
Compared with paper one, this protocol paper made two methodological 
improvements. Firstly, paper one used a retrospective single group of ‘cases’ 
(defined by deaths by suicide), while this paper proposed a case-control design, 
permitting between group comparisons in future. Secondly, the methodology in 
harmonising ICD codes in this protocol is more sophisticated. Paper one used the 
AHRQ Clinical Classifications Software (CCS) to harmonise 260 broad diagnostic 
groupings between ICD-9 and ICD-10, however these groupings were not 
sufficiently detailed to disaggregate e.g. self-poisoning from accidental poisoning, 
a limitation acknowledged within paper one. In this paper, ICD codes for childhood 
adversity from studies published elsewhere have been used, and extensive cross 
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7.4 Statement of personal contribution 
This paper is based on the study protocol submitted to the Chief Scientist Office in 
2018 and successfully funded. The analytical work is still to be completed at the 
time of writing this thesis. I led the application for funding as Principal Investigator, 
developed the study design and research questions (RQs), selected methods, 
obtained NHS Research Ethics Committee and the Patient Benefit and Privacy 
Panel approvals (PBPP). I worked with a team of co-investigators, spanning 
academic disciplines, professional practice and third sector representation. I used 
previous experience gained in work leading to paper one, in understanding 
Scottish Morbidity Records (SMR), NRS death registrations, and harmonising ICD-
9 and ICD-10 diagnostic classifications along the individual lifespans.  
The grant funded a Research Fellow (JS) to do the analysis. I worked with JS in 
finding ways to harmonise codes for childhood adversity between previously 
published studies and the different versions of ICD-9, ICD-10, ICD-9-CM and ICD-
10-CM. JS undertook the bulk of the cross-mapping of codes and I provided day-
to-day guidance as necessary, as well as meeting regularly to review and address 
the numerous issues as they arose. I wrote the manuscript, and all co-authors had 
an opportunity to edit and make suggestions.  
7.5 Contribution to science 
This paper’s unique contribution is in the detailed documentation of the cross-
mapping between different ICD catalogues for codes related to childhood 
adversity, all of which has been made openly available to researchers for re-use. 
7.5.1 Altmetric score 
The Altmetric Attention Score is an estimated weighted approximation of the 
attention a research paper receives (287). The score for this paper was 7, 




It has not been possible to disseminate at conferences as this paper was 




7.7 Concluding remarks  
Transparency and openness in research is critical to enable replication elsewhere 
(304), and publishing a pre-specified study protocol, along with detailed 
methodology is a cornerstone of good open science (304,305). This paper will 
permit me, with my co-authors, to publish future main findings cross-referenced to 
the pre-specified methodology in an open and transparent way.   
Although publishers are responsible for platforms to host research findings and 
have subscribed to improve research transparency (306), it is still frequently the 
case that study protocols without ethics approval, or without external funding are 
not usually considered for publication (e.g. Springer BMC journals (307)). Study 
protocols with external funding, such as this paper, were more likely to be 
published, and I submitted the manuscript to the International Journal of Population 
Data Science (IJPDS). IJPDS was relatively recently launched and is the only 
Journal dedicated to the emerging discipline of Population Data Science, a topic 
on which I previously co-authored a position statement (273). I had given 
presentations at the International Population Data Linkage Network (IPDLN) 
Conferences (see Appendix Table 1, Section 10.1). The paper received external 
peer review by two reviewers, which improved the content and ordering of 
information presented, in line with the  2015 ‘Reporting of studies Conducted using 
Observational Routinely-collected health Data’ (RECORD) statement (308).   
Had the paper not been accepted for publication, I would have registered the 
project on the Open Science Framework so it was date-stamped (309). There is a 
lag between manuscript submission and publication, and a finite time to publish 
protocols before they are no longer pre-specified. Therefore, speed of publication 
was important, and the IJPDS turnaround time is relatively fast.  
Although data science is often perceived as fast (203), the reality has been quite 
different, and my experience suggests this is for three main reasons of cost, 
approvals processes, and data release times. Data projects are increasingly 
expensive, and there is a long lag time between applications for external funding 
and project start dates. The approvals process to access de-identified data is 
onerous, requiring detailed variable-specific information, and impossible without 
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studying each dataset prior to application. Even when approvals have been 
obtained, the linked data release may be delayed further by several months.  
All in all, the improved landscape to conduct research using routine data for public 
good has had the overall net effect of slowing down activity, even when there is a 
clear legal basis and funding for doing the research (203). A recent open letter to 
the UK Information Commissioner, UK data providers and Chief Medical Officers 
made a plea to reduce barriers to such research, drawing on covid-19 related 
experiences (310), that the scale and speed of data access to inform public health 
policy has been unprecedented and could spark innovation in improving data 





8. Conclusion: Moving towards impact 
 
8.1 Chapter structure 
In this chapter, I provide a brief synopsis of the main achievements of the papers. 
I do this as a precursor to setting out how the findings shaped my thinking, and the 
steps I took in an attempt to generate impact from the evidence. This culminated 
in the National Summit for Mental Health, Distress and the Emergency 
Department. I then provide the relevant papers for the event, the rationale, agenda, 
and consensus findings, and end the chapter with a short reflection on future 
directions. In order to avoid repetition, I do not focus on paper limitations in this 
chapter as this has previously been covered in the papers and text. 
8.2 Key findings of the PhD papers 
This thesis contains five published papers, two of which considered factors derived 
from data associated with deaths by suicide, one used Scottish Ambulance Service 
and unscheduled care data for ‘psychiatric emergencies’, and one considered the 
Police Scotland concept of ‘vulnerability’ and how that can be assessed. The thesis 
concludes with a published study protocol with detailed methodology for 
considering lifespan events from birth, through childhood adversity and mental 
health symptoms prior to suicide in young adults. A brief synopsis of each paper’s 
key findings now follows. 
Paper 1: For the first time in the UK, I applied an innovative data science method 
to summarise 30 years of information in Scottish NHS general and psychiatric 
hospital records of 16,411 people who died by suicide (8). The aim of this study 
was to identify patterns of hospital contact for people taking their own lives, finding 
that 3.1 times as many people died after last discharge from general hospital, not 
psychiatric hospital; that 24% of deaths occurred within three months of last 
discharge, more than half (58%) after last discharge from general hospital. 
  
Paper 2: In this study, I used 65 years of National Records of Scotland (NRS) vital 
events deaths data spanning 1950-2014 (9). I investigated whether suicide is more 
a consequence of age, years of birth, or years of death. I compared my findings 
for Scotland with previously published findings by Professor David Gunnell and 
colleagues for England & Wales. In this study, I concluded that there was a group 
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of men (cohort) born around 1965-1970 who died in statistically significantly higher 
numbers in Scotland between 1995-2004, compared with those born around 1960. 
This suggested some cohorts of men were potentially more vulnerable to suicide, 
and helped explain the high numbers of deaths seen for younger men in the 1990s. 
This compared with findings for England & Wales, although to a lesser extent.  
 
Paper 3: For the first time in Scotland, NHS data on emergency care, the 
‘Unscheduled Care Dataset’ was explored to look at what happened to people who 
were attended by paramedics from the Scottish Ambulance Service, and 
considered a ‘psychiatric emergency’ (10). This study found that within one year, 
6,802 people were attended to on 9,014 occasions for self-harm or mental health 
reasons, 11% of all ambulance calls. The most frequent pathway with 51% of calls 
was transfer to, and discharge from, Emergency Departments. Within the following 
year after contact, 4% had died, 97 of these as suicide. In the same year 746 
deaths by suicide were recorded for Scotland, suggesting the ambulance service 
were in contact with 13% of people prior to death; there are unique opportunities 
for suicide prevention strategies with alternative care pathways for people attended 
to by the ambulance service.  
 
Paper 4: I led a series of stakeholder interviews with Police Scotland leads, and all 
were keen to share data. I set out to replicate the ambulance service study in paper 
3, but in a policing context. Police Scotland colleagues reported that 80% of calls 
were not crime-related, and there was limited evidence to suggest many were calls 
from people in ‘psychological distress’ (11). As mentioned previously in Chapter 
one, the reality of accessing usable data was to prove too challenging. All agencies 
have their own terminology and Police Scotland described people in ‘psychological 
distress’ as having ‘vulnerability’. Through partnership working at a national event 
that I co-led, the key priority identified was the ‘assessment of vulnerability’ (7). I 
worked with colleagues in undertaking a scoping review of what was known about 
the assessment of ‘vulnerability’ in policing from a health perspective (12). This 
review was the first in the world to report on this topic, finding that vulnerability is 
(broadly speaking) place-based from a policing perspective, and person-based 




Paper 5: My final paper returned to using Scottish NHS hospital and NRS deaths 
data. In identifying from people’s lifespan data what commonly happened to 
people, given certain patterns of healthcare contacts, then there may be 
opportunities to intervene with alternative care pathways earlier in the lives of 
people. In this paper, I presented a published protocol and methodology on 
identifying records for childhood adversity in the lives of people who later died by 
suicide (13). This paper improved on methods used in the first study above, this 
time looking to see what happened in a ‘control’ group matched to the group who 
took their own lives. It also provided methods for assessing the mental health and 
suicidal behaviour later in adolescence and young adulthood, as recorded in their 
NHS data.  
 
8.3 Summary of achievements 
The papers in this thesis aimed to uncover new knowledge on factors associated 
with suicide and psychological distress. The methodological aim was to achieve 
this through the quantitative analyses of datasets, including linking data, cleaning, 
re-coding and operationalising variables, implementing novel ways of harmonising 
diagnostic codes contained in population data, and analysis of data.  
The five papers contained in this thesis achieved these aims in the following ways. 
With respect to methodology, in paper one, I provided methodology to harmonise 
longitudinal data between International Classification of Disease catalogues using 
clinical classifications software (CCS). Prior to paper one, no UK studies had been 
published for presentations to general hospitals prior to suicide, and this paper 
fulfilled that evidence gap. Paper one provided factors associated with last hospital 
discharge for people who died by suicide, finding that 25% of deaths occurred 
within three months of last discharge, more than half of these from general hospital.  
Paper one also reported important information on previous psychiatric morbidity. 
For example, at the last general hospital visit, only 14% people had a recorded 
psychiatric diagnosis. However, an additional 19% had a previous psychiatric 
diagnosis, with the remaining 67% having no psychiatric diagnosis whatsoever. 
Corresponding median times to death for these three categories were seven, nine 
and 33 months, respectively. It is possible that a proportion of the 19% with 
previous psychiatric history were admitted to general hospital with unmet needs 
and ED staff had no access to clinical data from psychiatric facilities, highlighting 
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a need for better information sharing between settings. It is also worth highlighting, 
that of those who died within three months of last discharge, 45% had no 
secondary care psychiatric history, supporting the need for better psychosocial 
assessments done in Emergency Departments, as endorsed by the National 
Institute for Health and Care Excellence (NICE) guidance (311).  
Paper one revealed the potential of data in informing better clinical practice and 
policy, particularly within Emergency Departments and general hospitals. There 
was widespread dissemination, including from the Royal College of Psychiatry and 
others via twitter, conference talks and a presentation to the All Party 
Parliamentary Group at Westminster, amongst others. Despite all this activity, 
having an impact on practice or policy was slow (e.g. contributing to NICE 
guidance, see chapter three), and with hindsight, engaging key stakeholders 
earlier on in the research process may have helped expedite dissemination of 
findings. Perhaps the most substantial limitation of this work was that emergency 
department and primary care data were not incorporated into the analysis. As most 
presentations for mental health problems are seen by GPs, it is likely this is where 
the vast majority are seen. However, primary care data are not routinely available 
in Scotland at this time, and Emergency Department data was of insufficient quality 
for use in a longitudinal analysis of data. 
I continued with the theme of population level risk factors in paper two, using 
aggregated vital events data, finding that cohorts of men born around 1965 and 
1970 died by suicide in statistically significantly greater numbers and at 
increasingly younger ages than those born around 1960. Had these later cohorts 
had greater mass vulnerability to suicide as they aged, it would have been possible 
to advise focussing suicide prevention activity here, but this was not a robust 
finding and remained inconclusive. I compared my analysis with that reported for 
England & Wales, finding a comparable cohort effect between the countries. 
However, there were also stark pattern differences, with suicide rates for men in 
Scotland twice that of England & Wales. During the time between submission and 
publication of paper two, another analysis was published for Scotland (58), with 
comparable findings that the cohort 1965-1974 was most affected. This 
comparable analysis was able to make use of additional data for deprivation area, 
finding that those living in more deprived areas drove the cohort effect, and that 
this was likely a consequence of the period effect of 1980s neo-liberal politics (58).  
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In paper three, I worked with the PI in using the ‘Unscheduled Care Dataset’ for 
the first time. This time the research focus shifted to pre-hospital emergency care, 
and obtaining evidence on those attended to by Scottish Ambulance Service. In 
this paper, 6,802 people were attended to in 2011 by paramedics and deemed to 
be ‘psychiatric emergencies’. They were each followed up in the data for one year, 
with almost half attended to more than once; 29% of whom were seen on three or 
more occasions. Nearly two thirds of those transported to Emergency Department 
were discharged with no known follow-up (50%), or left at home (12%). Almost one 
fifth of admissions to ED resulted in self-discharge, of whom 25% made a repeat 
call within the same year.  
Arguably, the most influential findings of paper three were that 4% (279) had died 
within one year of paramedic attendance; 97 of whom were confirmed death 
registrations of probable suicide. As 59 people who died by suicide were still alive 
more than one day after paramedic attendance, this suggested a clear opportunity 
for focussed suicide prevention care in this group.  
Paper four was a scoping review of evidence on the assessment of vulnerability, 
done in the hope that an evidence-informed assessment had potential to be piloted 
across agencies, including Police Scotland and NHS partners. The paper found 
that there were few definitions and no consensus, and that the terminology was 
inconsistently applied and meant different things in different agency and cultural 
contexts. In general, vulnerability in health perspectives was associated with 
individuals but less so in policing, where environment and context mattered. Not 
having consistent terminology in multi-agency settings is highly problematic, and 
potentially to the detriment of people in contact with services. 
With respect to paper five, I provided a study design and detailed methodology to 
harmonise longitudinal data between ICD catalogues using both CCS and in 
operationalising variables reported in previous studies.  
In order to complete these papers, I undertook training in advanced quantitative 
methods using Stata statistical software and in the analysis of linked health data 
research. I acquired knowledge and experience of using and linking large datasets, 
applying for relevant approvals, writing and applying for grant funding as co-
investigator and latterly as Principal Investigator. I networked extensively in 
completing these papers, and was invited to join MQ (the mental health charity) 
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Data Science Group, and to co-author additional published works. These included 
a book chapter on suicide research (312), three papers on mental health and 
population data science (273,274,313), a further paper on policing and health (7), 
and a follow up systematic literature review on the assessment of vulnerability 
(paper under review). 
The individual contributions of the papers in this PhD provided new knowledge on 
risk factors associated with suicide. They did this in the following ways. Firstly, 
information was provided for the first time on hospital contacts prior to suicide, 
highlighting that more deaths have occurred within three months of last discharge 
from general, not psychiatric hospital. In providing this information, lifespan 
hospital contacts were utilised using innovative ways of harmonising data through 
decades using the AHRQ Clinical Classification System for the first time applied to 
UK data. Secondly, analysis of aggregated deaths data revealed increased 
vulnerability to suicide associated with men being born from the mid-1960s to 
1970s. Thirdly, for the first time it was revealed that in the year before their death 
by suicide, paramedics attended 13% of people, implying there are missed 
opportunities for focussed upstream intervention. In providing this information, the 
Unscheduled Care Data Mart (UCDM) was used for the first time, proving to be a 
rich research resource. Fourthly, a literature review of the assessment of 
vulnerability established that ‘vulnerability’ is a concept with no shared definition 
between policing and health services, and was context-specific or person-specific, 
respectively. Finally, in a return to utilising information held in hospital records 
along the lifespan, a published protocol provided detailed methodology on 
harmonising information on childhood adversity and mental health diagnoses prior 
to suicide. This final contribution provided diagnostic codes used in previous UK 
and US studies cross-mapped along the decades to achieve consistent categories 
in time, thereby enabling a lifespan analysis of young people who have died by 
suicide.  
The combined contributions of the above have demonstrated feasibility of using 
different datasets to highlight risk factors for suicide, and provided important 
information on where to develop future interventions. The combined knowledge of 
the above has led to meaningful engagement with policy makers and informed 
relevant actions of the Scottish Government’s Mental Health Strategy, which I 




8.4 Moving towards impact 
Several drivers helped shape my thinking in how the learning from paper findings 
could be used to inform future research and practice. There were reflections on 
paper findings informed by conversations with practice professionals, and 
increasing pressure for impact from the higher education sector and grant funding 
bodies, with implications for the future role of data science. Conversations with 
third sector leads painted a picture of increasing pressure in the system and lived 
experience perspectives were also indicative of system problems, but with some 
positive accounts of interventions. There were also Scottish Government and 
policy drivers, as outlined in the Mental Health Strategy (153), and there were 
personal drivers at play.  
The following sections are not an evidence synthesis, but rather an attempt to 
portray in brief how my understanding was influenced by events and conversations 
held with practice professionals and others. I now go through each driver in more 
detail, before introducing in the following section the National Summit on Mental 
Health, Distress and the Emergency Department.  
 
8.4.1 Paper findings and reflections with practitioners 
 
The paper findings were surprising. For instance, paper one findings were a 
revelation that more deaths by suicide occurred within three months of last 
discharge from general hospital, not psychiatric hospital. This was not just to 
me but also to the journal editor and many healthcare staff who contacted me 
since to discuss implications of the findings. I now provide perceptions of the 
main concerns. 
 
Concern was expressed at the lack of care pathways post-discharge for people 
attending with symptoms of distress, self-harm, or mental ill health seen in 
Emergency Departments (ED), a group with known vulnerability to suicide. 
Some of this group were known to be ED frequent attenders, with few options 
to break the cycle with better support for people. Concerns also centred on ED 
not being an appropriate environment for this patient group, with significant 
disparity between the rapid responses of colleagues responding to physical 
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health emergencies, compared to those with urgent distress or mental health 
needs. Concerns were also expressed around perceived inequities in duties of 
care between general and psychiatric hospital.  
 
A main limitation of paper one findings were data did not include ED 
discharges, or people who died as an ‘event of undetermined intent’. Paper 
one findings were one small part of the system picture, and deaths by suicide 
after discharge from general hospital were potentially underrepresented. 
Paper two findings meanwhile reinforced Scotland’s particular challenge with 
respect to deaths by suicide; with rates for men double that of their 
counterparts in England and Wales.  
 
Paper three pinpointed a group under paramedic care deemed as ‘psychiatric 
emergencies’ and at particularly high risk of suicide, posing a potential 
opportunity to engage in focussed upstream suicide prevention activity. The 
Scottish Government had invested heavily in universal suicide prevention 
strategies (124,126), and initiatives such as the DBI (195). In many cases, 
paramedics had no option but to transport to ED as the only available care 
pathway, even though individuals were ‘alert and awake’ not needing physical 
healthcare. Further, ED was considered not the best place to respond to this 
population, with paramedics expressing concern around anecdotal outcomes 
of suicide following transport to ED.  
 
In my conversations with Police Scotland leading to paper four, the concern 
here was for people and service resource use; whereas paramedics leave ED 
after patient drop-off, police officers had to remain with people in ED, 
sometimes for hours. Views were expressed that people could be taken to an 
alternative place of safety away from ED, with the exception of people requiring 
urgent physical health attention. This place of safety would preferably be local 
discrete community solutions, staffed by trusted persons of safety (186). This 
included those who were intoxicated, with inconsistent protocols and surprising 
variability between EDs in how and when people were assessed.  
 
In conversations with the team leading to the grant submission for paper five, 
it was increasingly clear that trauma informed approaches to those 
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experiencing distress or mental health problems were appropriate. In support 
of this was the NHS Scotland national training programme on trauma informed 
care, launched in 2017 (194). Knowing who would benefit most from trauma 
informed care was key, with an analysis of hospital presentations for childhood 
adversity providing potentially useful information to re-design service delivery 
pathways (analysis in progress related to paper five).  
 
Therefore, there was an emerging picture that system change was wanted, but 
it was difficult to see whether I could contribute anything in terms of impact to 
such a massively complex system problem. 
 
8.4.2  Increasing pressure to generate impact 
 
At the time there was increasing pressure from the Higher Education sector 
and funding bodies to generate impact from research. In 2016, I made an 
attempt at impact generation with a grant submission with Prof Margaret 
Maxwell and team to NIHR HS&DR panel. This was for a randomised 
controlled pilot trial to assess the impact of suicide prevention, psychosocial 
assessment and safety planning within ED, with outcome follow-up using 
morbidity and mortality records. NIHR deemed this not to be a priority area at 
that time, a frustrating outcome, but one that would change within the 
subsequent three years. In 2017, The Royal College of Emergency Medicine 
in conjunction with the James Lind Alliance, published their research priorities 
and ranked as third, mental health care and staff training (314), bringing 
sharper focus to the problem. Two further unsuccessful first round grant 
submissions happened in this period, this time for data science projects to 
CSO (paper three) and MQ (paper five), and the peer review was clear that 
data science for its own sake was not enough, and I needed to do more to 
create impact. 
 
8.4.3  Third sector pressures 
 
Conversations with third sector representatives pointed to increasing pressure 
in the sector. This was in part due to the impact of austerity measures on sector 
funding, but also with increased numbers of people looking for additional help 
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at the time, partly also a legacy of the 2008 recession. Third sector 
perspectives were gained in discussions with Samaritans Scotland (4), Mental 
Health Foundation Scotland (315), Penumbra (316), and Aberlour children’s 
charity (317). A joined-up approach within local communities of triaging and 
‘warm handovers’ to access services in support of people with social problems 
was seen as a positive way forward whilst respecting confidentiality and 
anonymity. The Distress Brief Intervention (www.dbi.scot) described in chapter 
one was underway in some areas by this time, and although evaluation was 
still not complete, it was seen as a positive way forward to foster collaboration 
within communities and agencies.  
 
8.4.4  Lived experience perspectives 
 
Data research offers descriptive statistics on outcomes, but lacks human 
connection and contextual narratives. In 2017, I began having informal 
conversations with two people with lived experience, in order to gain 
perspectives to help inform what to do next.  
 
I now draw briefly on qualitative research findings that reflect these 
conversations. For people with lived ED experience, hospital experience and 
psychosocial assessment offered a ‘pivotal role in promoting or stifling hope’ 
(168). The attitudes and therapeutic approaches encountered in ED could be 
interpreted as ‘statements about personal values’, and ‘legitimacy of claims for 
help’ (168), while positive encounters and feeling worthy of help have potential 
for transformation (168). When experiencing acute psychological distress, 
people have self-harmed to present the ‘worst versions of themselves’ to ED 
(184), and that self-harm was an outlet for psychological distress and a ‘means 
to self-punish’ (168). Psychological distress may escalate to crisis in an acute 
response to fear, particularly when feeling isolated and vulnerable out of hours 
when the usual support mechanisms are closed (184).  
 
I also heard from two people who had benefited from intervention with the 
Violence Reduction Unit (VRU), who place ‘Navigator’ staff in EDs to counsel 
victims or perpetrators of knife crime with an aim to rehabilitate people with 
structured support away from violence. VRU colleagues and experts by 
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experience Accessed adversity in childhood, including multiple disadvantage, 
as a key ingredient that frequently led to chaotic, violent lifestyles. Navigators 
played a crucial role in turning lives around, and were noted to support people 
on occasion in ED who were there because of distress; it seemed that a 
properly funded expansion of the Navigator role could also help those with 
social distress. 
 
8.4.5  Scottish Government policy drivers  
In 2018, the Health & Justice Collaborative Improvement Board was formed; 
the first time health and justice were brought together in Scottish Government 
(SG). In 2019, the Distress Intervention Group (DIG) of the Board was created, 
tasked with service redesign in key areas of: ‘mental health crisis prevention, 
call handling and triage, keeping people safe, improving access to mental 
health services, and relapse prevention’.  
Part of the DIG’s work was to answer SG Mental Health Strategy 2017-27  
Action 14 (153), to ‘Work with NHS 24 to develop its unscheduled mental 
health services…’. The DIG used evidence from paper three to revolutionise 
responses to calls from people in distress, with the ‘Enhanced Mental Health 
Pathways’ project. This project aimed to transfer triaged calls from people in 
distress by Scottish Ambulance Service and Police Scotland to a dedicated 
mental health support team at NHS 24.  
Although the Enhanced Mental Health Pathways appeared a plausible step in 
the right direction, at the time of writing there was no comprehensive plan to 
evaluate the project, and the unintended consequences of such an intervention 
remain unknown. The DIG was also tasked with Action 13, ‘to ensure 
unscheduled care takes full account of the needs of people with mental health 
problems…’, and Action 15, to ‘increase the workforce to give access to 
dedicated mental health professionals to all A&Es, GP practices, every police 
station custody suite, and in our prisons’.  
These actions were reinforced with additional investment to £35 million for 800 
additional mental health workers in these key settings (153). Therefore, there 
were clear policy drivers that aimed to use available evidence on which to base 




8.4.6  Personal drivers 
 
Finally, it would be remiss not to draw on personal drivers for wanting to 
achieve meaningful impact. In the background was my family, recently 
devastated by my nephew’s suicide at age 21, grappling and unable to come 
to terms with this monumental event. This was particularly so, being the 
second death by suicide in our family. The bereavement was complex and 
exhausting, and on a few occasions I was unsure I could continue with 
research in this field. I had set in train an independent academic career based 
around suicide and mental health data science, building on my skillset as a 
health statistician. This second career felt under threat. Ultimately, and 
somewhat disregarding my feelings at the time, I kept going in blind faith that 
time would provide space to regenerate passion for the subject, and if I could 
get to that space, I had further positive contributions to make to the field. 
 
8.5 National Summit: Mental health, distress and Emergency Department 
 
In 2018-19, I was co-leading the Mental Health Special Interest Group (SIG) 
meeting of the Global Law Enforcement and Public Health Association (GLEPHA), 
planned for October 2019 in Edinburgh. I had contributed to this SIG the previous 
year in Toronto, with our 2018 guidance published for policing interactions with 
people experiencing mental health crises or distress (185). I wanted to draw on 
this Toronto work, my papers’ findings, other evidence and working examples of 
good practice. My thoughts crystallised on generating impact by having an 
international workshop on mental health and distress with a focus on pre-hospital 
care and Emergency Departments. This would draw on expertise from colleagues 
around the world, as well as colleagues from ED, liaison psychiatry and 
psychology, ambulance service, police service, NHS24, third sector, lived and 
living experiences. 
 
My initial idea and plan for a workshop attracted attention from colleagues in 
Scottish Governments’ Justice Analytical Services and the Distress Intervention 
Group. The agenda for the day fitted the Scottish Government’s Mental Health 
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Strategy Actions 13-15, as described above (153). Things snow-balled to a 
‘National Summit’, and I collaborated with Prof Stuart Thomas, (RMIT, Melbourne) 
and Inga Heyman, Edinburgh Napier University, in modelling the Edinburgh 
National Summit on a previous similar event held in Melbourne, Australia (318). 
The event was attended by about 85 people and was well represented. By this 
point, there were so many other compelling academic and expert testimonies that 
my papers’ main findings were collapsed into a five-minute presentation. 
 
The rationale leaflet and event agenda are presented next in image format, as 
emailed to all delegates. This is followed by the Consensus Statement, a document 







































8.6 What next? 
 
As can be seen from the consensus findings, our response to those in distress 
experiencing unscheduled care urgently needs whole system and multi-agency 
working. There was agreement on several points; with determined action needed 
both with pre-hospital emergency and urgent care, better coordination of general 
and mental healthcare, and innovation in multi-agency coordination of services, 
ideally centred around community hubs. The lived and living experience voices 
were instrumental in highlighting surprise that sharing data between health 
services was not routine. Time will tell if these consensus points galvanise action 
to do things differently, and this will be where any real impact lies.  
 
From my perspective, next steps are to publish the consensus findings and findings 
from the analysis stemming from paper five protocol in peer-reviewed journals, and 
stemming from that develop and test potential interventions. The consensus 
statement has provided fertile ground for research activity, in areas historically 
underfunded and chronically lacking an evidence base. There remains tremendous 
potential to use routine data to evaluate such interventions, and to assess the 
unintended consequences of system changes, particularly as more data becomes 
available to produce a better whole system picture.  
 
Finally, at the time of writing the impact of Covid-19 has brought unforeseen 
significant impact on worsening mental health, with those at higher risk of adverse 
outcomes or living with significant inequalities likely to bear the brunt (319). The 
demand for mental health services before the arrival of Covid-19 was already 
exceeding available resources (320), and the Covid-19 Mental Health Research 
Advisory Group for Scotland has predicted an 8% increase in incidence of mental 
health morbidity. This morbidity has been predicted to manifest as higher levels of 
distress, thereafter leading to increased numbers with anxiety and depressive 
disorders, and higher rates of substance misuse, self-harm and suicide (320). With 
the planned whole population approaches and focussed support for vulnerable 
groups (320), there has never been more need for rapid access and synthesis of 
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10.1 Table 1: Education and training 
 
Education Dates 
University of Stirling. MSc module ‘Advanced Quantitative 
Analysis’, using Stata. Module code ASRP 026 from MSc Applied 
Social Research  
(SCQF Level 11 credit – pass with merit) 
2012 
 
Training / data conferences Start date End date 
Scottish Centre for Administrative Data Research 
(SCADR) ‘Safe Researcher’ (SURE) training and 
assessment (pass). 10/4/2018 
 
10/4/2018 
MQ Mental Health Data Science UK expert group; 
collaboration in mental health research through 
exploiting ‘big data’ resources.  08/03/2016 
 
09/03/2016 
Scottish Health Informatics Programme ‘Information 
Governance’ training, University of Edinburgh ‘Script 
CPD’. (4 days). Mandatory training to access data 







Farr Institute / International population health data 




Introduction to Multiple Imputation using Stata (1 
day), delivered via the Applied Quantitative Methods 
Network, University of Edinburgh. 28/05/2014 
 
28/05/2014 
Survival Analysis using SPSS (2 days), delivered via 
The Farr Institute, University of Glasgow. 25/03/ 2014 
 
26/03/2014 
eHealth Scotland: Maximising the Benefits 
Conference. Edinburgh Scotland. 18/03/2014 
 
18/03/2014 
University of Stirling School of Health Sciences 
PostGraduate Retreat (1.5 days) Pitlochry Scotland.  23/09/2013 
 
24/09/2013 
Exploiting existing data for health research, Scottish 




International Conference, (3 days) St.Andrews, 
Scotland 
28/08/2013 30/08/2013 
Intermediate and advanced analysis of linked health 
data research, Scottish Health Informatics 
Programme (SHIP), delivery by Prof D’Arcy Holman, 






Scottish Health Informatics Programme Retreat, 





Scottish Health Informatics Programme Retreat, 
Crieff Scotland. 31/05/2012 
 
31/05/2012 
ScotStat Data Linkage Conference, Edinburgh 
Scotland 26/03/2012 
26/03/2012 
Exploiting existing data for health research, Scottish 
Health Informatics Programme (SHIP) International 





Introductory analysis of linked health data Scottish 
Health Informatics Programme (SHIP) training 
course, delivered by Prof D’Arcy Holman, St. 
Andrews (5 days) 03/09/2011 
 
08/09/2011 
Social Stratification International Conference, 
University of Stirling. 31/08/2011 
 
02/09/2011 
Administrative Data Liaison Service /Research 
Network ‘Safe Researcher’ certificate, University of 
Edinburgh, Edinburgh Scotland. Training provided 








MRC Methodology Hubs workshop ‘Proportional 
Odds Modelling’, University of Edinburgh, Scotland 
(2 days) 30/03/2011 
 
31/03/2011 
eHealth Masterclass: The coding and structuring of 
clinical information in electronic health records. 




Health Informatics and eHealth conference, 







10.2 Table 2: Timeline of papers, additional papers, grants, impact, 
conference and invited talks  
Item Type Details Dates 
1 Paper 5 
published 
Dougall N, Savinc J, Maxwell M, Karatzias T, O’Connor 
R, Williams B, Grandison G, John A, Cheyne H, Fyvie 
C, Bisson J, Hibberd C, Abbott-Smith S, Nolan L. 
Childhood adversity, mental health and suicide: a 
protocol for a longitudinal case-control linked data 






Dougall N, Heyman I, Thomas S, Kerr J. Mental Health 
and Distress in the Emergency Department. National 
Summit. In collaboration with The Scottish Government 
Distress Intervention Group and the Global Law 
Enforcement & Public Health Association (GLEPHA) 
Mental Health Special Interest Group Presentation by 
N.Dougall based on evidence contained in papers 1, 2 
and 3; see Chapter Eight. 
Oct 
2019 
3 Paper 4 
published 
Enang I, Murray J, Dougall N, Wooff A, Heyman I, 
Aston I. Defining and Assessing Vulnerability within law 
enforcement and public health organisations: a scoping 
review. BMC Health & Justice 7, 2(2019). 
https://doi.org/10.1186/s40352-019-0083-z  
2019 
4 Talk  
Paper 4 
Dougall, N., White, C., Murray, J., Enang, I., Wooff, A., 
Aston, E., & Heyman, I. The Scottish Centre for Law 
Enforcement and Public Health: how we got here and 
where we are going. Major session (M1) presentation 
given by N Dougall and panel at the 5th Global Law 




5 Talk  
Paper 4 
Murray, J., Enang, I., Dougall, N., Wooff, A., Aston, E., 
& Heyman, I. (2019, January). Defining and Assessing 
Vulnerability: Perspectives across Law Enforcement 
and Public Health (LEPH). Conference presentation, 
4th PUBSIC (Innovation in Public Services and Public 
Policy) Conference, Milan. 
Jan 
2019 
6 Paper 3 
published 
Duncan EAS, Best C, Dougall N, Skar S, Evans J, 
Corfield A, Goldie I, Maxwell M, Snooks H, Stark C, 
White C, Wojcik W. Epidemiology of emergency 
ambulance service calls related to mental health 
problems and self harm: a national record linkage 
study. BMC Scandinavian Journal of Trauma, 









Kesic D, Thomas S, Bonomo A, Bruno R, Chambers J, 
Dougall N, et al. Police Management of Mental Health 
Crises in the Community. Law Enforcement and Mental 





8 Talk  
Paper 4 
Heyman I, Dougall N, Williams B, Heijmer-Mason O. 
Working across sectors to develop an evidence-based 
approach to policing mental health and distress in 
Scotland. Major session (M14) conference presentation 
by N Dougall and panel at the 4th Global Law 






9 Grant for 
Paper 5 
Dougall N, Maxwell M, Karatzias T, O’Connor R, 
Williams B, John A, Cheyne H, Fyvie C, Bisson J, 
Abbott-Smith S, Nolan L. The role of CHildhood 
Adversities and their subsequent impact on mental ill-
health and Suicidal behaviour (CHASe). Chief Scientist 
Office of the Scottish Government (CSO HIPS/17/48). 






Russ T, Woelbert E, Davis K, Hafferty J, Ibraham Z, 
Inkster B, John A, Lee W, Maxwell M, McIntosh A, 
Stewart R, and the MQ Data Science group*. How data 
science can advance mental health research. Nature 
Human Behaviour. Dec 2018.  
https://doi.org/10.1038/s41562-018-0470-9 
 
*MQ Data Science Group:  
Anderson M,  Aylett K, Bourke S, Burhouse A, Callard 
F, Chapman K, Cowley M, Cusack J, Davis 
K, Delgadillo J, Dix S,  Dobson R, Donohoe G, Nadine 





Dougall N on behalf of Duncan E, Best C, Dougall N, 
Fitzpatrick D, Maxwell M, Skar S, Corfield A, Evans J, 
Goldie I, Snooks H, Stark C, White C, Wojcik W. Care 
pathways related to Scottish Ambulance Service 
contacts for people with psychiatric or self-harm 
emergencies. Conference presentation given by N 
Dougall at the 4th Global Law Enforcement and Public 





McGrail K, Jones K, Akbari A, Bennett T, Boyd A, 
Carinci F, Cui X, Denaxas S, Dougall N, Ford D, Ghali 
W, Kirby R, Kum H-C, Moorin R, Moran R, O’Keefe C, 
Preen D, Quan H, Sanmartin C, Schull M, Smith M, 
Williams C, Williamson T, Wyper G & Kotelchuck M. A 
Position Statement on Population Data Science: The 
Science of Data about People. Int J Population Data 







Duncan EAS, Best C, Dougall N, Skar S, Evans J, 
CorfieldA, Goldie I, Maxwell M, Snooks H, Stark C, 
White C, Wojcik W. Psychiatric Emergencies in 
prehospital care: an invisible and unmet need. 
Conference presentation at MQ Data Science Meeting, 





Duncan EAS, Best C, Dougall N, Skar S, Evans J, 
CorfieldA, Goldie I, Maxwell M, Snooks H, Stark C, 
White C, Wojcik W. Investigating the population 
characteristics, processes and outcomes of pre-hospital 
psychiatric and self-harm emergencies in Scotland: a 
national record linkage study. Conference presentation 
at Paramedics Australasia International Conference 





Duncan E, Best C, Dougall N, Fitzpatrick D, Maxwell 
M, Skar S, Corfield A, Evans J, Goldie I, Snooks H, 
Stark C, White C, Wojcik W. Care pathways related to 
Scottish Ambulance Service contacts for people with 
psychiatric or self-harm emergencies. Conference 






Duncan E, Best C, Dougall N, Fitzpatrick D, Maxwell 
M, Skar S, Corfield A, Evans J, Goldie I, Snooks H, 
Stark C, White C, Wojcik W. Care pathways related to 
Scottish Ambulance Service contacts for people with 
psychiatric or self-harm emergencies.  Conference 
presentation by Dougall N at Farr Institute & European 




17 Paper 2 
published 
Dougall N, Stark C, Agnew T, Henderson R, Maxwell 
M, Lambert P. An analysis of suicide trends in Scotland 
1950-2014: comparison with England & Wales. BMC 








Duncan E on behalf of Duncan EAS, Best C, Dougall 
N, Skar S, Evans J, CorfieldA, Goldie I, Maxwell M, 
Snooks H, Stark C, White C, Wojcik W. Investigating 
the population characteristics, processes and outcomes 
of pre-hospital psychiatric and self-harm emergencies in 
Scotland: a national record linkage study.  Conference 
presentation (1st prize) at EMS999 Research Forum, 








Submission 56 for: House of Commons. House of 
Commons Health Committee: Suicide Prevention. Sixth 










McIntosh A, Stewart R, John A, Smith D, Davis K, 
Sudlow C, Corvin A, Nicodemus K, Kingdon D, Hassan 
L, Hotopf M, Lawrie S, Russ T, Geddes J, Wolpert M, 
Wölbert E, Porteous D, and the MQ Data Science 
Group*. Data science for mental health – a UK 
perspective on a global challenge. Lancet Psychiatry 
3(10), 993:8, Oct 1st 2016. *MQ Data Science Group: 









Dougall N. Invited presentation on research findings 
(Dougall 2014 BJPsych) to House of Commons All 
Party Parliamentary Group, at the event 'Can patient 









Paper 1 Dougall et al included as MQ submission (ref 
(vii)) of published written evidence in UK Parliament 







Stark C, Riordan V, Dougall N. Rurality and Suicide. 
Chapter 33 in: Rory O’Connor and Jane Pirkis (editors) 
The International Handbook of Suicide Prevention, 2nd 






Dougall N. Invited talk on paper 1 (Dougall et al 
BJPsych 2014) at The Farr Institute's NHS Benefits 
Realisation Taskforce and Chief Scientist, Nine 
BioQuarter Edinburgh, 2016. 
2016 
25 Grant for 
PhD  
paper 3 
Duncan E, Dougall N, Fitzpatrick D, Maxwell M, Skar 
S, Corfield A, Evans J, Goldie I, Snooks H, Stark C, 
White C, Wojcik W. What happens to patients 
transferred to Accident and Emergency by the Scottish 
Ambulance Service due to psychiatric emergencies? A 
record-linkage study. Chief Scientist Office of the 





26 Paper 1 
published 
Dougall N, Lambert P, Maxwell M, Dawson A, Sinnott 
R, McCafferty S, Morris C, Clark D, Springbett A. 
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10.3 Summary data tables for Paper 2 
 
10.3.1 Summary data tables – men 
 
 
10.3.2 Summary data tables – women 
 
  
Age group 1950-54 1955-59 1960-64 1965-69 1970-74 1975-79 1980-84 1985-89 1990-94 1995-99 2000-04 All years
15-19 11 18 29 52 66 86 115 147 141 147 154 966
20-24 31 49 54 81 142 183 201 290 338 318 307 1994
25-29 35 79 76 75 130 163 211 246 432 439 320 2206
30-34 38 80 92 88 124 175 213 257 314 411 377 2169
35-39 57 83 133 109 154 167 197 243 268 354 452 2217
40-44 91 107 114 149 147 183 226 258 316 300 349 2240
45-49 101 170 145 147 200 202 219 212 284 276 274 2230
50-54 134 163 150 152 136 191 210 224 189 227 237 2013
55-59 101 180 165 144 179 170 221 192 175 186 195 1908
60-64 98 115 158 190 175 160 168 166 135 113 149 1627
65-69 87 103 84 122 132 112 126 138 124 148 111 1287
70-74 68 71 61 65 101 89 123 79 93 105 84 939
75-79 51 66 42 43 62 69 62 98 58 89 63 703
80+ 22 30 30 36 36 37 52 49 66 74 70 502
All ages 925 1314 1333 1453 1784 1987 2344 2599 2933 3187 3142 23001
Male suicides and undetermined deaths incidence data  - Scotland 1950-2004
Age group 1950-54 1955-59 1960-64 1965-69 1970-74 1975-79 1980-84 1985-89 1990-94 1995-99 2000-04 All years
15-19 8 13 12 27 26 49 25 35 30 51 65 341
20-24 16 21 30 40 38 81 45 60 68 72 70 541
25-29 22 25 44 46 59 79 68 85 127 100 66 721
30-34 28 35 47 54 70 92 83 77 101 117 111 815
35-39 38 63 69 81 86 103 94 90 73 109 130 936
40-44 42 90 80 91 109 137 101 80 101 92 128 1051
45-49 47 81 98 111 140 179 125 83 89 115 113 1181
50-54 65 112 98 112 150 164 130 88 76 86 110 1191
55-59 54 106 98 121 162 153 153 104 67 66 66 1150
60-64 57 96 81 131 150 142 119 116 71 58 60 1081
65-69 43 58 80 74 123 123 100 95 64 72 58 890
70-74 38 52 53 52 69 105 88 63 60 48 40 668
75-79 19 22 23 42 54 48 58 62 47 43 33 451
80+ 5 8 11 32 39 22 52 61 57 54 44 385
All ages 482 782 824 1014 1275 1477 1241 1099 1031 1083 1094 11402
Female suicides and undetermined deaths incidence data  - Scotland 1950-2004
244 
 
10.3.3 Summary data tables – all 
 
 
10.3.4 Age-period-cohort tabulated data for men 
 Male SMR rates (per 100,000 population) for suicide and 


























15-19 1.3 2.1 2.9 5.2 6.5 7.7 9.9 14.3 17.1 18.5 18.8 
20-24 3.6 6.3 6.6 9.2 15.0 18.9 18.7 26.4 34.0 39.1 38.4 
25-29 3.8 9.2 9.5 9.7 15.4 17.8 23.1 24.5 42.4 47.5 42.8 
30-34 4.3 9.1 11.4 11.5 16.7 21.0 24.0  29.3 32.6 41.7 42.5 
35-39 6.8 9.9 16.0 14.1 21.0 22.7 24.1 28.1 31.1 37.3 46.7 
40-44 10.1 13.2 14.2 18.7 19.6 25.3 31.2 32.2 37.0 34.9 37.2 
45-49 11.9 19.7 18.7 19.1 26.0 27.6 31.0 30.0 36.0 32.5 32.2 
50-54 18.2 20.2 18.4 20.7 18.6 25.8 29.8 32.8 27.4 29.2 28.3 
55-59 17.2 26.6 22.2 19.2 26.3 24.9 31.9 28.9 26.7 27.9 25.8 
60-64 19.8 22.3 26.7 29.0 26.2 26.2 27.3 26.3 21.9 18.4 23.6 





Age group 1950-54 1955-59 1960-64 1965-69 1970-74 1975-79 1980-84 1985-89 1990-94 1995-99 2000-04 All years
15-19 19 31 41 79 92 135 140 182 171 198 219 1307
20-24 47 70 84 121 180 264 246 350 406 390 377 2535
25-29 57 104 120 121 189 242 279 331 559 539 386 2927
30-34 66 115 139 142 194 267 296 334 415 528 488 2984
35-39 95 146 202 190 240 270 291 333 341 463 582 3153
40-44 133 197 194 240 256 320 327 338 417 392 477 3291
45-49 148 251 243 258 340 381 344 295 373 391 387 3411
50-54 199 275 248 264 286 355 340 312 265 313 347 3204
55-59 155 286 263 265 341 323 374 296 242 252 261 3058
60-64 155 211 239 321 325 302 287 282 206 171 209 2708
65-69 130 161 164 196 255 235 226 233 188 220 169 2177
70-74 106 123 114 117 170 194 211 142 153 153 124 1607
75-79 70 88 65 85 116 117 120 160 105 132 96 1154
80+ 27 38 41 68 75 59 104 110 123 128 114 887
All ages 1407 2096 2157 2467 3059 3464 3585 3698 3964 4270 4236 34403
All suicides and undetermined deaths incidence data  - Scotland 1950-2004
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10.3.5 Age-period-cohort tabulated data for women 

























15-19 0.9 1.4 1.2 2.8 2.6 4.5 2.2 3.5 3.7 6.6 8.2 
20-24 1.7 2.4 3.5 4.5 4.1 8.6 4.3 5.6 6.9 8.8 8.8 
25-29 2.3 2.8 5.3 5.8 7.0 8.7 7.5 8.6 12.3 10.5 8.5 
30-34 3.0 3.9 5.6 6.9 9.2 11.0 9.4 8.8 10.2 11.3 11.7 
35-39 4.2 7.0 8.0 10.0 11.3 13.6 11.5 10.4 8.3 11.0 12.5 
40-44 4.4 10.2 9.2 10.9 13.8 18.2 13.5 9.9 11.7 10.4 12.9 
45-49 5.2 8.8 11.5 13.3 17.2 23.1 16.8 11.3 11.1 13.3 12.8 
50-54 7.7 12.8 11.1 13.7 18.5 20.7 17.2 12.1 10.5 10.8 12.9 
55-59 7.3 13.3 11.7 14.3 20.7 19.7 20.1 14.2 9.4 9.3 8.4 
60-64 8.9 13.9 10.9 16.7 18.8 19.3 16.2 16.0 10.1 8.5 8.7 
65-69 7.8 10.1 13.0 11.1 17.3 17.0 14.9 14.2 9.6 11.0 9.0 
Footnote: Death period 1950-54 corresponds to birth cohort of 1931-1939 for age 15-19 year olds 
 
 
 
 
 
